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GASTROSCOPY IN OASIRIC CARCINOMA 
EspLUilIy in Its Early Diagnosis 

KUDO! I SCI 11 NDI I K, M I) , Clnciys Illmrai 
KUKIN I GOt I)* M I) , Sin I rnnciscn, Cnliforttiu 


T ill importance of g istroscopy In the 
c lrly di ignosis of gastric c vrcinonm is 
disputed, ill hough gastrosropisls ri t 
ognwc its v due in the different ml 
diagnosis of benign .ind m ihgnant li sions, ami 
in the determination of operability (»ut/nt 
agrees tli it gastroscopy is of gre it value m tin 
study of gastric c ircinom 1, blit he does not 
believe tint it will facilitate tin early dug 
nosis Mouticr diems it impossible to dug 
nose an eirly gastric carcmomv either roent 
gcnologically or gastroscopically, except in 
the antrum Henning, who was skeptical, now 
states th it gastroscopy would lx important 
in thi eirly diagnosis, were it widely prr 
formed Hi n C Chev iber, who ii is mad< valu 
able contributions to this subjrct, contends 
tint gastroscopy is supi rior to x ray in some 
cases for ihi diagnosis of 1 arly cart inom 1, uul 
has published such cases Ik m diet (2), who 

frontW^rtTmTilrr Vf Ur Wmlty 1 1 ( hln E r» 


Introiluud gastrosiopy 111 this lounlry, has 
<xpt runted tin importanei of tin millmd In 
thi eirly diagnosis Si bios 1 is hrMlmit in 
admitting the viilm of tin mitlioil for ibis 
puri>OHe Silmullir (^), ns iart> as ipat, bit 
that gistros<op> would ndvnnn the i«rl> 
diagnosis of ( iremoma, and prist nit tj % ilhin 
trativi i.ises nt that Him 
Wt shall consider mi “1 arly” diagnosis of 
gastric carcinoma as om hi whhh tin It Mon 
is very small, without illnhally disiuidbli 
metastases, Invading to umall an aria that 
surgicd rimova) may la umlirtnhn liopi 
uillj- Otlur difmitiotis Imvi bun mid 
Sdmidlir ^7, Vf) lias imployid Hit t< rm to 
m< in a diagnosis wind) umkis it fwdbh to 
cfhrt a u i ur< ” of from to 5 yiara nftir 
oi>( ration I In ] itt# r d< fmlthw npplhs to tlu 
h Sion of tin *i/c usually d< t< rl< A J fow< vi r, 
with very nmdl growths, thi first di /milfoil 
is more practical 


*1 ? Cl * * , ( pfrttue ot/vrvfrl July 

Antrum ami pylorus art %rt n 0* iiykna Wr\ W 
an»l nr t round I rhind t via n Me* <>n thi* t rrilcr ctirv itiirr. 
a ‘trull frminom ttousj utet-r is prr .cot 
* 8 £ a * * . 1 wo nslKHfrjiw vu-wwf a tm ill nr 

tmoma In a, the yreater nirvalurr Is mUihU/s/1 A 
prr mimott wall with a tijperfanJ uUentu n H vtu In U. 

» Wa * oWrvr/1 Hi/- prr trtifUnfr tumor 
iirlast h jnurh 

ilf u (iv ] Gaxtrt yvopir tifrtuo* of a ir Ivor 5rl 
tamer lyin/ m x romj fi-ltfy atropliir rmito*i ' ^ 


l( yRw «.f <l,f Bf.Irrfr.r wnll 
ilw! iC * m «n ^ lov, ^ n / ttnnrtuUnn or^tut tr hifdl r»1foii 
ami lurr m llkn „ „f „ |„|,| , M , „ „ |I , „ 

* i Uf . ntr lift tori of a (viir- IK 

jyiirm arr ^-rri flu* enre Inom-ip us nlrrr h I ImiUti 

Inf, Hr, 11., ,1 llrlwri, „ ami I ", l«V 7 l'r 

iwrbiflfUirfWIriW w,IU,,i--m ‘ rfk - 
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animations which, in turn, permitted the 
incidental disco\er\ of the smalt carcinoma 
In this respect the case should be compared 
to Case 2 in which the incidental discovery 
of the legion is even less questionable 

Case 2 No 200796 A man aged 59 j ears seen 
June 24 1938 had suffered progressively increasing 
weakness with ascending numbness m the lower 
extremities for 3 years At the onset of symptoms 
a diagno is had been made of pernicious anemia 
with combined cord degeneration Liver extract had 
been prescribed but irregularly taken In April 
1938 he was observed in another hospital and 
treated with liver extract and transfusions Roent 
gen studies were made in the course of a routine 
examination and a filling defect seen in the pre 
Psloncarea suggesting a carcinoma (Fig 7) (Exam 
(nation of these nlms here indicated the apparent 
defect was produced bv pressure of the spine since 
mucosal folds were present at this site in the relief 
films) There was a loss of 15 pounds in the past 2 
months and increasing constipation but the appe 
tite remained good In the last week he was unable 
to walk owing to neurological changes No definite 
gastnc symptoms were present 

fhvsical examination di closed an obese pale 
male with neurological signs of subacute combined 
cord degeneration 

Laboratory examination revealed hemoglobin 78 
percent red cell count 3400000 with blood smear 
characteristic of pernicious anemia Nassermann 
and Kahn tests were negative Stools gave a 4 plus 
reaction for occult blood Gastnc analysis revealed 
a histamine refractory anacidity 

Roentgen ray and gastroscopic examinations gave 
the following results Roentgenogram on June 27 
showed that the stomach and duodenum were nor 
mal In view of the outside x ray diagnosis of car 
cinoma gastroscopy was advised 

Gastroscopic examination was made on August 1 
(Fig 8 AandB fronti piece) The paralysis of the 
lower extremities caused some difficulty but the ex 
animation was complete Thepy lorus was observed in 
full activity Although thean trum mucosa was slightly 
swollen no tumor was seen A gray atrophic patch was 
seen above the muscular sphincter antn \\ hen the 
objective was turned toward the posterior wall of 
the mid portion of the stomach in the course of the 
routine examination a prominent tumor appeared 
in the field It was limited by a wall the edge of 
which was necrotic There was no demarcation 
toward the posterior wall the tumor passing gradu 
ally into the dark red neighboring mucosa at this 
point Toward the greater curvature separated 
from the tumor mass by a bridge of normal mucosa 
a small polypoid tumor was seen A diagnosis was 
made of type III carcinoma of the mid portion of the 
posterior wall near the greater curvature with 
atrophic gastntis 

A repeat roentgenogram was made on August 2 in 
view of the gastroscopic diagnosis of carcinoma The 


findings w ere again negative However the pa lien t 
was difficult to examine because of his obese abdo- 
men and inability to use his legs 

Operation was performed on August u A small 
carcinoma was found in the mid portion of the 
stomach on the posterior wall close to the greater 
curvature There was no evidence of metasta es A 
subtotal gastrectomy was performed The patient 
expired 3 days later from a pulmonary embolus 

Pathological examination The tumor (Fig 9) is 
4 by 1 7 centimeters lying on the posterior wall 
close to the greater curvature There is a limiting 
wall at the greater curvature side At the upper por 
tion toward the posterior wall there is a diffuse 
infiltration without sharp demarcation A shallow 
ulceration 1 2 centimeters in diameter is present 
Microscopically (Fig 10) an adenocarcinoma is seen 
penetrating into the submucosa the stroma of which 
contains many cells The depth of the surrounding 
mucosa and the number of glands are reduced 
There is a tremendous cellular infiltration consisting 
of lymphocytes plasma cells and eosinophiles At 
some places metaplasia of the epithelium is pre ent 
(atrophic gastritis) The lymph follicles are in 
creased in size and number 

In this case an earl} gastnc carcinoma was 
diagnosed because a patient with pernicious 
anemia was examined gastroscopically in 
spite of the negative roentgen observation 
There were no symptoms definitely referable 
to the stomach However the roentgenologist 
advised gastroscopy despite his normal find 
ings which shows the need for close co-opera 
tion between roentgenologist and gastros 
copist Had this patient been examined 
earlier gastroscopically, it is quite probable 
that a smaller lesion would have been de 
tected 

The procedure of the outside hospital m 
making a complete examination with x ray 
studies was commendatory although a diag 
nosts of pyloric tumor was incorrectly made 
due to faulty interpretation Careful roentgen 
re examination failed to rev eal a tumor The 
value of gastnc roentgen relief studies for the 
early diagnosis of carcinoma should not be 
underrated because of the presentation of 
this case However there are cases in which 
gastroscopy is superior to careful relief tech 
mque Four similar cases hav e been reported 
by Katsch Benedict (2), and Moersch and 
Snell mention this occurrence 

This case and the one follow ing demonstrate 
well the value of periodic examinations for the 
early recognition of gastric carcinoma in pa 
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tients with atrophic gastritis This subject is 
further discussed later There is some cm 
dtnee of an increasing frequency of gastric 
lesions in the course of pernicious anemia (44) 
Chronic atrophic gastritis is the predisposing 
factor for the development of gastric polyps 
and carcinoma, according to Konjctzny (20), 
and others If this is true, Hurst (14) sug 
gests an. increase in the incidence of gastric 
carcinoma m pernicious anemia patients is 
to be txpccted, as a result of the more ade- 
quate treatment with extension of the life 
expectancy Benedict (3) mentions the in- 
cidental discov ery of 2 cases of gastric carci 
noma, in the gastroscopic examination of 
sev eral cases of deficiency disease w ith atrophic 
gastritis (one a pernicious anemia, the other a 
Plummer Vinson syndrome), which were con- 
firmed by x ray and resected 

Case 3 No 188610 An attorney aged 58 years 
seen February 20 1938, complained of indefinite 
gastro intestinal distress for 20 years In 1928, gas 
trie analysis revealed free acid But during the last 
10 years several examinations showed anacidity 
after histamine In the last 5 years there was a pro 
gressive state of weakness and fatigue, developing 
into marked exhaustion on little effort As a result 
a formerly very active man was compelled to curtail 
his activities drastically In the past 8 months 
more definite gastric symptoms appeared pnn 
cipally epigastric pains aversion to food with a loss 
of several pounds 

Ulcer diet and rest were initiated This relieved the 
distress but not the weakness In the last month, 
the pam increased despite treatment Repeated 



roentgen ray examinations were made over a period 
of 10 years Although no definite lesion was found 
the tentative diagnosis of gastric ulcer was made 
For the last 3 y cars, a \ ery gradual draw ing in of the 
greater curv ature opposite the angulus was observ cd, 
interpreted as a spasm Review of all films at the 
time of examination showed a filling defect on the 
greater curvature of the lower pole of the stomach 
the first sign of which had appeared 3 years before, 
and slowly became more marked 

Laboratory examination revealed Hemoglobin 
103 per cent, red cell count, 5 500,000, white cell 
count 8,000, sedimentation rate, moderately in 
creased stools occasionally 1 plus 

Gastroscopy carried out on Icbruary 20 (Fig 11, 
frontispiece) revealed 3 polypoid, nodular, rather 
sharply defined tumor of the greater curv ature of the 
antrum extending toward the lower pole of the 
stomach It wasnot ulcerated Thenodes of its surface 
were of varied size There was a complete atrophy of 
the gastric mucosa from the cardia to the py lorus 1 he 
gastroscopic diagnosis was that of a polypoid car 
cinoma (type I, see below) of the greater curvature 
of the antrum, which had slowly developed on the 
soil of a sev ere atrophic gastritis 

At operation March 18, the tumor was found at 
»he area described gastroseopically , and a resection 
was performed 

Pathological examination A polypoid tumor was 
present 6 by 5 by 15 centimeters in diameter and 
not ulcerated (Figs 12, 13 j 4 ) Microscopically, 
the tumor showed early malignant degeneration of 
a gastric polyp, with severe atrophic gastritis 
throughout the entire operative specimen 
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Fi^, 4 Cane i Photomicrograph of a sectnn made 
through the carcinomatous ulcer shonn in ngure 3 The 
ulcer door conm ts of a thin layer of carcinomatous ti sue 
the average thickness of which is o 5 millimeter \t the 
site indicated by an arrow the growth has penetrated 
through the musculans mucosa: to a depth of 2 millimeters 
The width of the ulcer surface is 8 millimeters 

Reviewing the cane history there can be 
little doubt that the development of a polj 
poid carcinomatous tumor was preceded by a 
chronic atrophic gastritis of at least 10 but 
probably 20, years duration The histamine 
refractory anacidity over a period of 10 
years was a manifestation of atrophic gas 
tntis Thus this case supports the theory that 
carcinoma frequently develops on the soil of 
chronic atrophic gastritis, a sequence of ev ents 
which very likely occurred m Cases 1 and 2 
The general symptoms of the patient, e$pe 
dally his weakness and incapacity to work, 
are prominent manifestations of atrophic gas 
tntis It is questionable whether the very 
small filling defect present 3 years previously 
was evidence of a malignant tumor It is more 
logical to assume that at first a very small 
benign tumor dev eloped on an atrophic gas 
tntis, which only recently degenerated into 
malignancy MiUer Ehason, and Wright (25) 
reported carcinomatous degeneration in 8 of 
23 cases of gastric polyps An atrophic gas 
tntis was probably the precursor in all, as 
Hiller later recognized (26) particularly evi 
dent in their sixth case 

In Case r, the symptoms leading to gastro 
scopic examination were due either partly to 
the presence of an extremely small pyloric 
carcinoma (weight loss, perhaps), or entirely 


to the concomitant atrophic gastritis In 
Cases 2 and 3, the relationship between atroph 
ic gastritis and tumor formation is much 
more obvious, and suggests important con 
elusions as regards a practical program for the 
fight against gastric carcinoma 

The histopathological and clinical studies 
of Saltzman Ronjetzny (20, 21, 22, 23), and 
Staemmler indicate a transition from chronic 
gastritis to carcinoma Taber concurs with 
these pathological observations Clinically 
Hurst (13 15 16) has argued strongly for 
this concept Miller (26), Bloomfield, ITsIand, 
Ratsch Rapp, Tuomikoski and others now 
agree that in most cases carcinoma develops 
on the scat of a chronic gastritis 

In 1922 Schindler (33) urged the necessity 
for examination of patients with minor gastric 
distress to achieve early diagnosis of mahg 
nancy and felt that gastroscopy would be im 
portant in this respect In 1933 (36), he was 
perhaps the first to adv ocate periodic txamt 
nation of patients with precancerous condi 
tions (atrophic gastritis and benign tumors) 
He maintained that atrophic gastritis can 
best be recognized gastroscopically , and that 
gastroscopy permits the diagnosis of small 
tumors better than roentgen relief technique 
in some cases 

Katsch s views on the subject of early diag 
nosis of gastric carcinoma are very important 
He believes that the stage of relative latency, 
with minor uncharacteristic symptoms is the 
time for early diagnosis Although he holds 
x ray the chief means for this purpose he 
recognizes the method is not infallible even in 
the best of hands and gastroscopy superior 
m some cases He therefore urges the wider 
use of gastroscopy Since gastritis is the soil 
for the growth of carcinoma, he feels that the 
resources and efforts applied to the fight 
against gastric carcinoma should be used for 
research on gastritis and careful observation 
of patients suffering from gastritis ev en when 
few or no symptoms are present Similarly, 
Miller (26) states that to prevent the develop 
ment of gastritis and the disea«es for which it 
seems responsible much experimental and 
clinical investigation is necessary on gastritis 
Alessandnm advises the use of gastroscopy as 
a means of recognizing the precancerous con 
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Fig s Case t Photomicrograph of a section made 
through the carcinomatous growth shown in ligurc 4 
with higher magnification X8j 


dition of chrome gastritis Presenting 2 cases 
in which gastric carcinoma developed follow 
mg chrome gastritis, Comfort and Putsch 
state that if it is accepted that chronic gas- 
tritis is the soil in which carcinoma develops 
in a large percentage of cases, it will greatly 
affect the methods used m the prophylaxis 
and early diagnosis of carcinoma, and that 
gastroscopy may become most important for 
this purpose, since a growth may be m its 
precarcinomatous state or too small for 
demonstration b> x ra> 

Kapp analyzed 120 cases of gastric carci- 
noma as to the early symptomatology, with 
startling results Gastritic symptoms were 
present at least 5 years before the diagnosis 
of carcinoma was made in 12 of 66 cases of 
pyloric carcinoma, and m 24 of 29 cases of 
body carcinoma In another series of 157 
cases diagnosed clinically as gastritis, 2r, or 
13 4 per cent, developed carcinoma in 5 years 
or later, which incidence is about three times 
that of gastric carcinoma m general Kapp 



1 1$ 6 Case i Photomicrograph of a section made 
through the gastric wall adjacent to the carcinomatous 
ulcer shown in I inures 1 to 5 Severe atrophic gastritis 
The gastric glands have almost disappeared Metaplasia 
of the surface epithelium into goblet cells Interstitial 
infiltration 

concludes from his statistical study that to 
effect an early diagnosis, cases of chronic gas- 
tritis should be given more attention, and 
that penodic gastroscopic examinations should 
be done 

l/sland made similar observations m a 
study of 94 patients operated upon for gastric 
carcinoma, and 120 with diagnosis of gastritis 
In the 94 cases w ith operations, 26, or nearly 2$ 
per cent, had suffered from dy speptic symp- 
toms more than 5 y ears prior to clinical mam 
festations of carcinoma, such sy mptoms hav 
ing been interpreted as due to chronic gas- 
tritis In 120 patients over 30 years of age, 
who, when first seen during 1922 to 1929 had 
suffered from symptoms of chronic gastritis 
for at least 2 years, he found that 18, or 15 
per cent, had developed gastric carcinoma in 
the course of years 

These statistics of Kapp and Usland coin- 
cide and are very significant It is hoped that 
in the future such studies will be based on the 
more accurate gastroscopic diagnosis of gas 
tntis There is strong evidence that the 
diagnosis of early carcinomas may be made by 
finding them incidentally in the re examina- 
tion of patients with precancerous conditions 
If we iiatl until the tumor ttself produces synip~ 
toms, ue cannot hope to diagnose a carcinoma of 
minimal size 
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I lg 7 Case ! Two roentgenograms made at different institutions The apparent 
prepybnc tilling defect shown in a left is artificially produced by the pressure of 
the pine Tht actual tumor lying much higher on the pn tenor wall of the mil 
portion near the greater curvature was not demonstrated by either examination 


The 3 cases of early diagnosis of gastric 
carcinoma which have been presented suggest 
the following conclusions 

1 Any patient in the earcinoma age (o\er 
35) suffering from unexplained minor ept 
gastric distress should be examined bj the 
roentgen relief method and gastroscopically 

2 Trecanccrous conditions such is. chronic 
atrophic gastritis and benign gastric tumor 
should be diagnosed by gastroscoping e\ery 
patient suffering from mild gastric symptom*., 
or the general s> mptoms of atrophic gastritis 
(weakness, loss of weight etc ) 

3 When these diseases art found periodic 
roentgen and gastroscopic examinations should 
be made Only then can small carcinomas be 
discov ered 

C\STROSCOP\ IN Tlir DIFFERENTIAL DIVGNOSIS 
OF BENIGN GVSTRIC ULCER AND M\LIC 
NVNCV 

The differential diagnosis of benign and 
malignant gastric lesions can usually be made 
gastroscopically It has occurred ey tn m such 
cases m which examination of the gross speci 
men ga\c an uncertain diagnosis This state 
ment puzzles the pathologist but the reason 
as mentioned in the discussion of Case i is 
the presence of circulating blood in the h\ 
ing tissues studied gastroscopically A roent 
gen diagnosis of carcinoma has been made 
occasionally when gastroscopy reported a 
benign lesion In most of these instances mi 


croscopic examination confirmed the gas 
troscopic obsereation Gutzeit and Tcitge, 
Schindler (37 38), and Benedict (2) ha\e 
presented striking cases of this type The 
following 3 cases howeyer, demonstrate 
roentgenologically benign ulcers in which the 
gastroscopic diagnosis differed 1 


Casf 4 No 1300,5 Tins case has been de cnbed 
cl evvhcre (38) and shall be mentioned briefly here 

A man aged 71 years complained ol gnawing epi 
gastric distre s after meal for3>ears with relief by 
food and alkali 1 he gastric contents after hista 
mine mealed free acid (s8) after 30 minutes 
Stools gave a negative to 4 plus reaction for occult 
blood Seven roentgen examinations were performed 
from June 17 to October 31 1935 an d the ,m P r !* 
sion was that of a large penetrating ulcer of the 
cardiac end of the lesser curvature The third an 
fourth examinations showed the crater beconnng 
smaller during ulcer management (Fig 15) 
lirst gastroscopy was done June 22 193S s "° f rI J 
after the first x ray study and a diagnosis ot 
ulcer like carcinoma of the lesser curvature wa»ma 
because of a gray ish ridge like prominence an 5 ' E 
from the large crater which was filled with b 

A second examination made on Juty 8 confirmed 
the diagnosis of carcinoma since the ulcer 
situated on an elevated area and one part 0 
edge was not sharply defined Since the lesion 
limited toward the cardia and progressive . 
the pylorus radical operation appeared po 
Surgery was performed when x ray concurred 
diagnosis of carcinoma and an ulcerating ca * 
of the lesser curvature was resected (Novem 
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fi 9 Case 2 A portion of the rejected specimen 
showing a small ulcerated carcinoma 


This case demonstrates well the \alue of 
gastroscop) m differentiating between a be 
nign and malignant lesion of the stomach 
The history and roentgenogram suggested a 
benign lesion The gastroscopic diagnosis, 
howe\cr, was definite at the first examination 
The fact that the niche became smaller in 
roentgen examination is important This 
phenomenon also occurred in Cases 5 and 6 

Case 5 No 164 70S A man aged 65 \ cars seen 
No\ ember 30 1936 suffered from epigastric pain 
unrelated to meals for 1 year with a loss of 20 
pounds Ulcer management for the next \ear gave 
partial relief In September, 1938 hematemesis 
occurred, w ith increase in se\ erit y of the pain Th> s 
ical examination was non contributor Laboratory 
examination showed a secondarv anemia, occult 
blood in the stools and free acid in the gastric con 
tent (17) 

Roentgen ray examination made on December 21, 
1936 showed a large questionable ulcer on the poste 
nor wall near the cardia Re examination was ad 
vised (The first gastroscopy, December 23, 1936, 
suggested a malignancy ) 

On January 27 1937 a gastric ulcer was observed 
on the posterior superior wall, which had decreased 
slightlv in size since the previous examination On 
April 13 the ulcer crater near the cardia appeared 
much larger The possibility of a neoplasm was not 
ruled out On October 23, one or both of the irregu 
lar puddle* of barium seen m the floor of the gastric 
shell were interpreted as ulcer craters 

The first gastroscopic examination, made Decern 
her 23 1936 was difficult, because the visual field 
was partiallv obscured bv Iresh blood On the pos 
tenor wall a very large and deep ulcer was seen, 
with grayish white floor Parts of the edge were 
covered by blood The inferior ulcer edge seemed 



rather sharp, but supenorh the edge appeared to 
blend with the surrounding mucosa The rnipres 
sioti was that of a large deep ulcer of the upper pos 
tenor wall, more likely a malignancy But rc exam 
ination was advised before a definite diagnosis was 
made, owing to the interfering hemorrhage present 

Further roentgen examinations and the clinic'll 
course were more suggestive of a benign ulcer, espc 
cially since the ulcer niche at one time appeared 
smaller For these reasons and because of an inter 
venmg urological condition, the patient was not 
referred for gastroscopy until 10 months later 
(October *0, 1937) This examination was impos 
sible, however, because of an organic obstruction at 
the cardia 

At operation November 9, 1937, an inoperable 
carcinoma of the stomach was found, high on the 
posterior surface of the stomach, encroaching on the 
lesser curvature and involving the esophagus 

Gastroscopy suggested a malignancy m this 
case almost i year before operation, although 
a definite diagnosis was not permitted because 
of a partially obscuring hemorrhage The 
gastroscopic observation of a partial blending 
of the ulcer edge with the surrounding mucosa 
could not be reconciled with a diagnosis of 





SURGERY GYNrCOLOG\ AND OBSTETRICS 



Fig ii Ca e 3 Photomicrograph of a section through 
an edge of tumor seen in Figure 11 fronti piece showing 
the gradual transition of atrophic gastnc mucosa into 
tumor tis ue The completely atrophic gastnc mucosa 
present on the left side undergoes malformation and 
proliferation in the center of the picture The proliferation 
develop into tumor formation at the n„ht of the picture 

benign ulcer Here, again the niche of a 
malignant ulcer was seen to diminish in size 
during roentgen stud\ 

Case 6 No 162012 \ man aged 54 \car seen 

October 16 1936 complained of epigastric distress 
radiating to the bach 1 to 2 hours after me 3 l for 
2 months Milk and alkali gate relief Hemateme is 
of set ere degree had occurred three times in the 
pre\ious \ear eight loss was considerable 

Phy sical examination disclo ed marked pallor and 
weahne s 

Laboratory examination October 16 1936 re 
vealed hemoglobin 20 per cent red cell count 
2400000 stools occasional^ po itne for occult 
blood Gastric anal\«is mealed free acid (105) 50 
minutes after histamine In Januan 1037 hemo 
glob in was 9 s pel cent Ted cell count 4 ,00 000 
stools occasionalh positive for occult blood In 
September, 193, hemoglobin was 65 per cent red 
cell count 4 000 000 One stool of many showed 
occult blood Gastnc contents contained free acid 


(30) fasting and (115) 40 minutes after histamine 
injection 

Tweheroentgen ra\ examinations were performed 
from October 1936 to September 1937 (Fig 16) 
observing the course of a large penetrating ulcer 
high on the le cr curvature and of a second ulcer 
developing in the antrum during the course of ther 
apv for the higher ulcer \ marked gastritis «3s 
diagnosed surrounding the lesser curvature ulcer 
The le 10ns were believed to be benign ulcers becau e 
of their rapid change in size The upper ulcer crater 
was large and penetrating in October 1936 but 
appeared to be healing rapidlv on November 10 
1936 1 he prepv lone ulcer ob erv ed on January 19 
i93< had disappeared on February 3 1937 The 
upper ulcer had increased in sue in \pnl 1937 On 
September to 193, again both ulcers were een 
Marked enlargement of the ^ug^ was noted several 
times and the pos ibilitv of a malignant infiltration 
was sometimes considered 

In nine gastro copic examinations from October 
2S 1036 to September 11 1937 an ulcer was never 
een but a tremendous infiltration of the entire 
gastric wall with lo s of plasticity wasob erved of a 
tv pe never accompanying benign ulcer (Fig 17 Iron 
ti piece) Stiff elevated folds and nodes were promi 
nent whichsuggestedeitherinfiltration by tumor or 
bv anunusuallv severeandrareformofga triti Other 
rare infiltrativ e lesions were al o considered «uch as 
Ivmphoblastoma and Hodgkin s di ease X definite 
diagno is could not be made Finallv a narrowing of 
the cardia was ob erved and gastroscopies were 
discontinued 

Clinical course The clinical impression of gastnc 
ulcer was upported bv the response to ulcer treat 
ment and the roentgen findings The patient re 
mamed well controlled until Xugu t 1937 when 
mild epigastric distress weakness lo s of weight and 
appetite recurred Xbdominal a cites and a firm 
mass within a leit inguinal hernia were observed 
September 2 1037 Exploration of the hernial ac 
and biop \ of the thickened pentoneum within 
September 20 1937 showed carcinoma believed 
metastatic from a gastnc colloid carcinoma The 
patient grew progressnelv weaker and expired in 
Fcbruarv 193S 

Xutop v was performed in Februan 193S A 
diffu elv infiltrating carcinoma of the entire stomach 
was found with widespread peritoneal metasta e» 
Inspection of the mucosal surface however was 
mi leading since it appeared rather smooth and flat 
\n ulcer was pre ent on the lesser curvature with 
fixation to the pancreas Microscopicallv (Fig 18) 
the entire stomach showed diffuse infiltration by 
olid and particularh colloid forming carcinoma 
tous ne ts The surface of the ulcer was lined bv 
tumor tissue Its ba e showed exten ive fibro is 

It tv as difhcult gastroscopically to differ 
entiatc definitely between an unusually sexere 
hypertrophic gastritis and other infiltratne 




Fig 13 Case 3 Photomicrograph showing the area of Fig 14 Case 3 A higher powered vuw of the edge of 
atrophic gastritis present in Figure 1- under greater the tumor «een in Figure i 1 At the left mctaplastie 
magnification Almost complete metaplasia of the epi gastnc mucosa can be seen In the center and to the 
thelrnm into intestinal epithelium decrease in the number right of this illustration formation of regular adenomatous 
of glands and interstitial cellular infiltration X55 tubules into tumor are observed 


lesions, including carcinoma However, a 
benign ulcer was excluded We hav e never seen 
sucb extensive infiltrative changes accompa- 
nying a benign ulcer The patient was well 
controlled for 8 months following the first 
examination, and roentgen studies tended to 
confirm the clinical diagnosis of a benign 
ulcer Gastroscopically the ulcer was not 
visualized, but the picture seen at the initial 
examination was m accord with the autopsy 
findings of a tremendous diffuse infiltrative 
process of the entire gastric wall The failure 
to see the ulcer may be attributed to an over- 
lapping infiltrated fold, or a location in the 
gastroscopic “blind strip” of the posterior 
wall 

The difficulty in differential diagnosis be- 
tween severe diffuse hypertrophic gastritis 
and other diffusely infiltrating processes, such 
as carcinoma, lymphoblastoma, Hodgkin’s 
disease, syphilis, has been experienced on 


several occasions by Schindler, in 10 of 2,000 
patients (38), Moutier (28), and Benedict 
(2, 3) However, the diffusely infiltrating 
carcinoma is by far the most frequent of such 
lesions, and must be stronglv considered until 
definitely ruled out 

It might be argued here that a benign ulcer 
underw ent malignant degeneration How ev er, 
the diffuse infiltrative changes were observed 
early gastroscopically (16 months before 
death), retrospective evidence of the presence 
of carcinoma at that time This case illus- 
trates again the danger of utilizing the roent- 
gen diminution in size of the niche as an argu- 
ment against malignancy 

Cases 4 and 5 demonstrate that although 
an ulcer may appear benign clinically and by 
roentgen ray study (decrease in size of the 
niche, etc ), gastroscopy may enable one to 
make a positive diagnosis of malignancy at 
the initial examination In our experience 
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Ii- i 3 Case 4 Rornt'^nofTrams made «n June and Jul\ iqj 3 re'pectivieN of 
a malicnant ulcer Tecau-e of the decrease in lze of the niche a bemcn ulcer was 
a «umed The pa tro-copic picturrand the patholo-ic examination revealed a rarcinomx 


% the finding of such an extensive mftltrativc 
process as, in Case 6 warrants a presumptive 
diagno is of malignancv It is obviou«h 
/ wrong to assume that a niche is produced b\ 
a benign ulcer because it becomes shallower 
during roentgen rav ob ervation of a few 
weeks Bloomfield has described similar ca es 
Much \aluable time mav be lost b\ reiving on 
this therapeutic test Secondlv without gas 
troscopic ob ervation in the-e 3 ca-.es the 
development of carcinoma from benign ulcer 
might be assumed becau-e of the long historv 
clinical picture and roentgen rav findings 
Gastro cop\ how ev er re\ ealed the presence 
or evidence of carcinoma at the earliest stage 
of observation It is conceivable that similar 
cases have been described in the literature as 
examples of carcinoma developing from ulcer 
Earlv gastroscopv in these case> had this 
method of investigation been u«ed might have 
altered this belief 

C VSTROSCOFI IN DETERiUN VTIOS OF 
OPERABILin 

Most gastroscopists agree that the method 
is important in the determination of operabil 
it\ , site artd extent of ga«tnc carcinoma Ex 
plorator) laparotomv for determination of 
operabihtv ma\ be avoided in mo't cases bv 


gastro'-copv although other factors mav aNo 
determine this (general condition of the pa 
tient presence of metastases* We believe 
gastro copv superior to roentgen ra\ exami 
nation in this respect No surgeon consider, 
exploratorv operation sati'factorv when the 
condition proves inoperable It should be 
done onlv in tho-e relatnelv few cases in 
which the operabihtv is not detinitelv de 
term in ed gastroscopicalh Thi should lower 
the surgical mortalitv and dispel the unfortu 
natelv common belief in the futihtv of surgical 
treatment of gastric carcinoma 

\\ e have found Borrmann s cla> ideation of 
gastnc caranoma according to the macro- 
scopic appearance to be the most practical in 
rendering a progno is This cl as. ideation cor 
responds completeh with the ga.tro-copiC 
observations 

Tvpe I polvpoid ttTaDOma This ivpe is 
sharplv limited operable and gives an ex 
cellent progno is It occurred in *• 0 per cent 
of the carcinomas ob-erved gastro-copicallv 
bv Schindler 

Tvpe II non infiltrating caranoroatous 
ulcer This lesion is surrounded b\ a sharplv 
limited wall is common and gives a good 
progno is It was found m 176 per cent of 
carcinomas 
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lip 16 Ca«c6 Roentgenograms of a malignant ulcer the niche dr appearing dur 
inf, obscrsation a made October 7 i93<"> shows a large niche at the upper portion 
of the lcs<er cunaturc In b made June 2 S 1937, the niche has become \cr> small 
In c made August 13 1937 the niche has disappeared 


Type III, infiltrate e carcinomatous ulcer 
This tumor is onl> partially surrounded b> a 
limiting wall If operable, the prognosis is 
still doubtful It occurred in 16 3 per cent of 
carcinomas 

T}pe IV, diffuse infiltrating carcinoma, 
which may be ulcerated but little It almost 
always gives a bad prognosis, and even if re 
sectible, goes on to early recurrence and mc- 
tastases It occurred in 63 2 per cent of carci 
nomas 

The usual criteria of operability have been 
whether the tumor can be excised in tolo, the 
resection being done in non cancerous tissue, 
and there is no evidence of widespread me 
tastases The surgeon has no other criteria 
during the operation, if there is no preceding 
gastroscopic examination to distinguish the 
type of tumor present, according to the Borr 
man classification In our experience, as 
judged by the end results, the ty pe has 
played an important part m the ultimate 
course Gastroscopy is the best method for 
determining the type of carcinoma before 
operation, thus indicating the prognosis In 
cases of minimal sized carcinomas, the prog- 
nosis of this classification should be disre- 
garded for practical purposes It is to be 
hoped that carcinomas of very small size will 
give a good prognosis regardless of their type 
Carcinomas involving the cardia have not 
been included m the types described, since 


the surgical approach is relatively' recent, and 
there has been insufficient time to determine 
the end results 

Even with the usual criteria of operability, 
gastroscopy is of v alue, as w ill be show n in the 
cases following 

Case 7 No 640 8S7, Cook Countv Hospital 1 \ 
man aged 68 3 ears, seen Julv 1937, complained of 
gnawing epigastric distress for 8 months with a 
loss of 2x pounds m 1 3 car Phvsical examination 
revealed a poorly nourished male, with slight tender 
ness surrounding the umbilicus Castric contents 
contained no free acid after an I wald meal 



,, Jj s J 8 Case 6 Photomicrograph of a section made 
through n carunomatous ulcer Not only the entire ulcer 
floor but al 0 the gastric mucosa is infiltrated with 
carcinoma. 


' w e ate grateful to Dr M Hubeny for h.s eo-operatiow 
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Roentgen ray examination July 8 1937 revealed 
a constant irregularity along the greater curvature 
of the pars media and pars p>lonca which was 
apparent!) intrinsic and compatible with a diag 
nosis of carcinoma 

Gastroscopy July s disclosed a tvpe II sharpl) 
demarcated carcinoma in the antrum its upper 
margin l>ing at the level of the angulus 

Operation was done July 10 \ large ulcerated 

lesion was found with the infiltration extending 
upward throughout the entire wall of the stomach 
almost up to the cardia \ very high subtotal 
gastrectom) was performed 

/ alhologtcal examination Thesemorauthor thought 
the gross specimen showed almost complete carci 
nomatous involvement In the region of the lesser 
curvature near the p)lonc end and extending 
antenorlv was a firm mass 6 x /t by 6 centimeters 
The gastric wall appeared thickened throughout the 
bodv Microscopic examination revealed a colloid 
carcinoma in the region of the pylorus and lesser 
curvature \o tumor cells were found in the thick 
ened wall of the bod) I he infiltration present there 
was inflammatory in character 

This cast proved to be a type II carcinoma 
and confirmed the gastroscopic diagnosis as 
to site and operability Roentgen ray exami 
nation indicated higher carcinomatous in 
volvement and the gross examination seemed 
to confirm this However microscopic exami 
nation showed this apparent involvement due 
to inflammation As the surgeon stated a 
more dangerous higher resection was there 
fore performed than if the gastroscopic limits 
tion of the tumor had been accepted This 
case bears out the statement made with re 
spcct to Case 1 that the gastroscopic appear 
ancc of a lesion is occasionally superior to the 
surgical and gross observation, and second 
only to the microscopic examination 

Case 8 No 118747 (described in detail else 
where) A man agcrl 75 )ears had epigastric dis 
tress for 1 year which was relieved b) food There 
was gastric anacidity and blood in the stools Roent 
gen ray examination revealed a penetrating ulcer of 
the lesser curvature with carcinomatous infiltration 
The roentgenologist thought the extreme cardiac 
end of the stomach was not involved but the exami 
ration was difficult because the patient could not 
relax Gastroscopically the tumor involved the 
lesser curvature anterior wall greater curvature 
and the cardia The patient expired five months 
later 

In this case, gastroscopy showed the definite 
inoperability of the carcinoma and con 
templated surgery was abandoned In con 
trast operability was correctly determined in 


the preceding Case 7 by the finding of a 
sharply limited tumor Other such cases have 
been reported (37) 

GASTROSCOI VASA COMPLEMENTARY 
METHOD TO X RAY 

Gastroscopy cannot replace the x ray in 
the study of gastric pathology The two 
methods should not be considered compett 
live but as complementary procedures (Jut 
ras Riglcr Schatzhi, 1 empleton, 39) Roent 
gen ray examination may be superior to gas 
troscopy in the diagnosis of an early small 
carcinoma situated m the so called blind 
gastroscopic areas I his is probably rare 
since we have never «u.n such a case How 
ever we were not able to sec a carcinoma 
observed roentgenologically which had pro 
duetd an hour glass formation The gastro 
scope entered the upper “bag only and the 
tumor itself was not seen In a case of previ 
ous gastric resection prolapse of the jejunal 
mucosa into the stomach obscured a recurrent 
carcinoma which was diagnosed roentgeno 
logically With very refined roentgen relief 
technique using spot machines the mcor 
reel diagnosis of a v cry small carcinoma may 
occasionally be made and gastroscopy may 
be able to rectify this error The senior 
author has seen such cases in Munich 

The following two cases of large tumors 
show the two methods supplementing each 
other 

Case 9 No 190871 A man aged 42 years seen 
January 4 1938, had suffered gnawing epigastric 
distress for 6 months t hour after meals Diet and 
alkali afforded partial relief until December 1937 
Since then weakness loss of 4 pounds vomiting 
and loss of appetite had occurred Physical exami 
nation was non contributory Hemoglobin was 78 
per cent red cell count 4 500 000 Gastric con 
tent revealed lactic acid and no free acid after an 
I wald meal After histamine free acid (15) was 
present in 1 hour Stools showed 4 plus occult 
blood 

Roentgen ray and gastroscopic examinations were 
made January 17 A stenosing lesion of the pyloric 
end of the stomach and duodenal bulb was observed 
in roentgen ray study The impression was that of 
a probable peptic ulcer although carcinoma could 
not be absolutely ruled out However the exami 
nation was unsatisfactory and another was advised 
after aspiration 

On January 26 gastroscopy revealed a huge carci 
nomatous ulcer type III on the lesser curvature 
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along the angulus, With atrophic gastritis (Tig 19, 
frontispiece) The tumor hail a limiting nodular vail 
toward the antrum and anterior wall, but the ulcer 
edge blended with the neighboring mucosa toward the 
lesser cur\ ature, indicating infiltration This infiltra 
Vitm extended upward to 2 to 3 centimeters below the 
cardia The surrounding mucosa was atrophic 
Operability was questioned, and the prognosis held 
poor even with a total resection 

Immediately following the gastro«copv, a second 
roentgen rat examination was made A diffuse 
carcinoma of the lesser curvature was diagno cd 
within which a flat ulcer was present The growth 
was thought to extend almost to the esophageal 
oTihce 

Operation on Januarv 31 revealed a large carci 
noma on the lesser curvature, extending upward 
toward the cardia The tumor was adherent to the 
transverse mesocolon and pancreas A subtotal 
gastrectomy was performed, leaving a small stump 
of stomach behind, about 2 centimeters on the lesser 
curvature 

Pathological examination MicroscopicalU , a car 
cinoma simplex and extensive atrophic gastritis 
were observed 

The patient became rapidly weaker and expired 
May 11, 3# months after operation 


The first roentgen-ray examination was 
unsatisfactory and failed to reveal the malig- 
nant character of the lesion, which was seen 
at subsequent gastroscopic examination A 
second x ray study confirmed the gastroscopic 
findings The extent of involvement, the 
question of operability, and the ultimate prog 
nosis were well answered by gastroscopy 


Case 10 No 203949 1 A man aged 44 years, 
seen August 13, 1938, had suffered progressively 
increasing epigastric distress for 3 to 4 years Be 
ginning February, 1938, relief was obtained oc 
casionally by induced vomiting During the course 
of the illness, duodenal drainages were performed 
without improvement, a gall bladder lesion being 
suspected Roentgen ray examinations in January 
1937, and in May, 1938, were negative But on 
August 1, 1938, a defect was thought to be present 
on the greater curvature of the antrum and a carci 
noma was suspected Gastric analysis showed the 
presence of free acid (20) Stools were occasionally 
positive for occult blood 

Gastroscopy (August 13 1938) The pylorus was 
seen as a rigid dark hole At the anterior wall of the 
antrum, separated from the py Iorus by a small bridge 
of stiff mucosa, a large, round ulceration was seen 
its floor was a dirty gray The edges were not en 
tirely sharp There was extensive infiltration along 
the lesser curvature and upper posterior wall A 


„ *. ate / r * , £ ful „ t0 Pi A A Goldsmith Ch Cairo for referring t] 

patient and to Dr A A Berg ,New Vork City for the operative repo 
and Pathological material 


definite demarcation was observed only on the an 
tenor wall Atrophic changes were seen at depth 
II (body) The diagnosis was that of a type 111 
large carcinoma Rejection was considered tcch 
mcally possible, but the final prognosis held un 
favorable 

Operation (August 20) On the lesser curvature 
of the stomach, extending up toward the cardia, an 
ulcerating carcinoma was present, approximately 
inches m diameter Several involved Kmph 
nodes were found along the lesser curvature The 
liver appeared free of metastascs A high subtotal 
gastrectomy vvjth cntcro entcrostomv was per 
formed 

Pathological examination Occupying the anterior 
stomach wall, and extending from the greater to 
the lesser curvature, was an ulcerated carcinoma, 
5 bv 2 centimeters, infiltrating the muscle wall 
and penetrating the «cros» Microscopically, there 
was an infiltrating ulcerated adenocarcinoma, with 
involvement of lvmph nodes Atrophic gastritis-, 
with metaplasia oi epithelium, was prominent 

I he symptoms present m this patient 3 
to 4 years before examination seem to us to 
have been due probably to an atrophic gas 
tntis At the onset of induced vomiting, 6 
months before gastroscopy, a carcinoma was 
very likely present Roentgen ray studies, 
made at a time when the tumor was certainly 
present (May, 1938), failed to reveal any 
disease There is little doubt that the presence 
of a carcinomatous lesion would have been 
recognised gastroscopically without difficulty 
at that time, since the location of the lesion 
was one easily seen in gastroscopy, as was 
demonstrated in Cases 1 and 3, with gratify- 
ing results Even shortly before gastroscopy, 
when an extensive lesion was present, the 
roentgen ray findings were strongly suggestive, 
but not conclusive, of carcinoma Gastro- 
scopic examination settled any doubt as to 
the character of the lesion Had gastroscopy 
been performed at the onset of symptoms, an 
atrophic gastritis might have been observed, 
periodic examinations advised, and the carci- 
noma perhaps discovered at an early stage 

SUMMARY AND CONCLUSIONS 

i Ten cases are presented to demonstrate 
the importance of gastroscopy m the diag- 
nosis of gastnc carcinoma In 2, Cases 1 and 
2, an early diagnosis was made, only gastro- 
scopically, and in one of these the carcinoma 
was 8 by 2 millimeters in size Two, Cases 2 
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and io showed the long de\ elopmental his 
tor} one of a small carcinoma (Case 3) the 
other of a large carcinoma (Case 10) the 
diagnosis being made conclusixe b> gastros 
cop} in both In 3 Cas^s 4 3 and 6 gastros 
cop\ was important in the differential diag 
nosis betwicn benign and malignant ulctra 
tion Two Cases 7 and 8 «how the \alue of 
gastroscopy in the determination of op°rabil 
it\ All show the need for co-operation be 
tween roentgenologist and gastroscopist 

2 Th earl} diagnosis of gastnc carcinoma 
mas be possible if each patient o\er 3 3 >ears 
of age who suffers from mild digestne symp 
toms or lo s of weight otherwise unexplained 
is examined roent n enologiialN and gastro 
seopicallv without delay Dus is illustrated 
b> Case 1 

3 The pathological concept that gastnc 
carcinoma in most cases dev clops on the roil 
of chronic gastritis is corroborated clinical!} 
in Cases 1 2 and 10 and especial!} in Case 3 
in which no other sequence of e}ents seems 
probable \trophic gastritis is evident 1\ a 
precancerous condition and should be diag 
nosed Except in such conditions as pernicious 
anemia this can onh be done gastroscopicall} 

4 Patitnts suffenng from atrophic gas 
tntis should be examined b} roentgen ra} 
and b} gastroscope at regular intervals re 
gardlcss of s>mptoms \ carcinoma produc 
mg S}mptoms i s usuall\ not of minimal size 
particularl} in the bodj of the stomach The 
silent small carcinoma of Case 2 found in a 
patient with pernicious anemia and atrophic 
gastritis would ver> likely have been dis 
covered gastroscopicall} when it was one half 
its actual size In Case 3 a still earlier diag 
nosis might have been made if this rule had 
been followed Therefore minimal si ed caret 
nomas may be found only by the routine periodic 
examination of patients atih precancerous 
stales Case with repeated negative x ra} 
studies demonstrates that gastroscop} max 
be an important additional procedure where 
the roentgen rax re ults are negatix cor doubt 
ful Benign gastric tumor which probabl} is 
related to atrophic gastritis is also a pre 
cancerous condition and such cases should be 
obsened similarl} (See remarks following 
Case 3 ) 


5 Anapparentl} benign gastnculcer should 
be examined gastroscopicall} before medical 
treatment in patients o\er 35 }ears of age 
since the malignant character of the ulcer ma} 
then be ob en cd During the course of treat 
ment the niche ma} become smaller during 
roentgtn ra} ob ervation, even though the 
lesion is malignant The common belief that 
this decrease in size of the niche is evidence 
against malignancy is wrong as demonstrated 
in Cases 4 ^ and 6 

6 Gastroscop} has proved superior to 
roentgen rav examination in determining the 
operability ol certain caros In Cas a 7 op~ra 
biht} and favorable type were observed m 
contrast to the roentgen ray and even surgical 
findings In Case 8 inoperabilit} was defi 
mttlv shown Routine pre-operative gas 
troroop} may frequentl} eliminate explora 
ton operations for this purpo e 

7 The gastroscopic picture has been found 
more characteristic than that of the gross 
specimen in 2 cases owing to the presence of 
circulating blood Onl} micro copic ex 
animation conhrmed the important gastro 
scopic detail observed in Case 1 as to the 
malignant nature of the lesion m Caro 7 as 
to the operability 

S Gastroscop} and roentgen ray exami 
nation are not competitjv e but each supple 
ments the other Close co-operation between 
the gastroscopist and roentgenologist is es 
sential as existed m the presented cases 

niRLiocR \pin 

1 }LEssv\DRtM P Peut-on admettre pour 1 e^tomac 

un etat precancereux II Congr internat de gas- 
tro-entfrol (~ce refer <j) tqj p 6 S 

2 Benedict E XI Ca tro-copic observations in neo 

plasm New 1 ngtand J Med 1936 214 363 
j Idem Importance of ga tro-copj in urpeal diag 
nosi Am J *'urg 193S 40 5 
4 Bloomfield \ L Earlj carcinomatou tbanges in 
pepftc ulcer } \m M As 1033 104 >>Q7 
c Borrilvnn R In IlenVe Lubarscb Handb d per 
Pathol \nat 11 Hi tol vol 4 part t p ''<>3 
Berlin ''pnnger 1026 

6 Ckev slier R Le diagnostic gaUroKcpique pr'coce 
du cancer antro-pjlonque J d roed de Ljon 
>936 >7 7*9 , , , . 

Idem Le diagno tic pr-coce du cancer de 1 estomac 
par la gastro-copie II Congr internat. de ga tro- 
enttrol ( ee refer 9) 1937 P SS^ , 

<5 Comfort \\ W and BtrrscH \\ L Hovv long does 
it take for a large carcinoma of the stomach to 
develop Report of two in tractive ca es Proc 
buff Meet MajoChn 1938 13 151 



SCHINDLER, GOTD GASTROSCOPY IN GASTRIC CARCINOM \ 17 


q Deuxiune congrcs dc la societC Internationale de 
gastro cnt6rologic Bruxelles 1937 

10 I ablr, K\od ( astntis and Its Consequences New 

\ork Oxford Um\crsity Press 1935 

11 Gutzfit k , and Teitge II Die Gastroskopie 

Lchrbuch und Atlas Berlin and Vienna Urban &. 
Schnarzenberg 191/ 

12 IIfwing N Die I ruchdiagnostik d Magcnkarzt 

noms Gastroskopie und Gastrophotographie II 
Congr mtemat dc gastro cntCrol (sec refer 9), 
•937 P 427 , 

13 IIlrst A I Schorstein I ccture Precursors of Car 

cinoma of the Stomach Lancet, 1929 2 1023 

14 Idem Achlorhjdna and achjlia gastrica and their 

connexion with the \ddison s an x mu— subacute 
combined degeneration and simple {non Addi oman) 
achlorhjdric anemia Quart J Med , 1932 25 157 

15 Idem Alvarez Lecture Umt} of Gastric I>i orders 

Brit M J , 1933 2 8 9 

16 Idem Ilarxeian Oration The Time Has Come 

Lancet 1937 2 949 

17 Jltr vs, A L association du gastroscope et des rajons 

\ dans les affections dc 1 estomac Clinique 1937 
32 57 

18 Lapp II Zur Bcdcutung der Anamncsc dc Magen 

karcinoms II Congr mtemat de gastro entfrol 
(sec refer 9) 1937 P 59* 

1 g Katscii G I ruehdiagnostik des Magcnkarzinoms 
\om Standpunkt des inneren klimkers II Congr 
internal de gastro entdrol (sec refer 9) 1937 p 
355 

20 Konjetzvv G E Ueber de Bcziehungen dcr chron 

ischen Gastritis mit lhrcn Tolgeerscheinungcn und 
des chronischen Magenulkus zur Entwicklung des 
Magcnkrebses Beitr z klin Chir 1913 85 455 

21 Idem Beziehungcn der chromschen Gastritis zum 

Magenkarzinom Verhandl d deutsch Gesellsch 
f Chir 43 kongr 1914 

22 Idem Chronische Gastritis und Magenkrebs Monat 

schr I Krebs 1934 2 65 

23 Idem W ege zur Fruehdiagnosc des Magenkarzinoms 

II Congr mtemat de gastro enterol (see refer 9) 
, *937 p 5i7 

24 Krecke \ Beitr z prak Chir 1923 to 1926 

Munich Lehmann 1929 

25 Miller T G Eliison E L and Vriciit, V \\ 

Carcinomatous degeneration of polyp of the stom 
ach Arch Int Med 1930 46 841 


6 Milur T C Gastritis in its relation to other dis 
cases \m J M Sc 1933 186 192 

27 MoiRSCtt II J.andSMlt \ M Gastroscopy in 

the diagnosis of gastric di ca«c Am J Surg 1938 

28 Moltier I Traitd dc gastro«copic ct dc pathologic 

cndoscopiquc dc 1 cstomac I aris Masson ct Lit 
*935 

29 Idem I a gastro copic dans 1c diagnostic prtcoce du 

cancer dc l estomac II Congr mtemat dc gastro 
enterol (see refer 9) 1937 p 193 

30 kirLtR I Castroscopj and the radiologi t kadi 

otog>, 1037 28 372 

31 SALTnns 1 Studicn uelicr Magenkrebs m Iks 

Bcruccks d \eracndcruiigcn m d Schlcimhaut 
etc Jena T I ischer, 1913 p 33s 

32 i'Ciivrzki R The comparatne \aluc of gastro copj 

and roentgen examination of the stomach Uadi 
o!og> 193, 29 4S8 

33 Sciiindli r X Diagnostichc Bcdcutung d Castro 

skopie Mucnchcn med Mchnschr , 1922 69 535 

34 Idem 1 chrbuch und Atlas dcr Castroskoptc Mu 

mch I chmann 1923 

35 Idem Castroscopj in thirty ca«cs of gastric neoplasm 

Arch Int Med 1923 32 635 

36 Idem I) Bcdcutung d Gastroskopie! d Ilcilungd 

Magcnkrcbscs Monat«chr f Krebs 1933 2 203 

37 Idem Castroscopj Tht I ndoscopic Stud> of Castnc 

Pathologj Chicago Uni versitj of Chicago I rtss 
•937 

38 Sciiindli r R and Cifri, N Gastric surgerj and 

gastroscop> Arch Surg 1937, 35 712 

39 Scimvdllr R andTiMPUTON I Castroscopic and 

roentgen findings Radiologj, 1937 29 4,2 

40 SCIILOSS J Lttinger A I RATT J II Diagnosis of 

diseases of the stomach b> gastroscopic and x raj 
relief studies Am J M Sc , 1937 193 171 

41 Stalumler. Ueber I ruchformcn des Magencarci 

noms U Congr mtemat dc gastro enterol (see 
refer 9), 1937, p 461 

42 Tlouikowsm V Gastritis and carcinoma \cta 

chirurg Scand 1936 78 251 

43 Usland 0 Ueber d Bcdcutung d chron Gastritis 

f d rntwicldung d Magenkrcbses Acta chirurg 
Scand , IQ3S, ,6 480 

44 V ashblr-N R N , and Rozendxal If ’SI Gastnc 

lesions associated with pernicious anemia Ann 
Int Med , 193S, ir 2172 



CYCLIC CHANGES IN CHROMATIN OF TIIE NUCLEI 
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T HE first observations on the lining 
of the uterus go back as far as \ e 
salius (48) although no real under 
standing of the structures and their 
significance w as gained until about the middle 
of the nineteenth centurv Modem investiga 
tion ma\ be said to have begun with the work 
of Coste 1847-1840 nho demonstrated con 
clusivel} that the uterus is lined with a mu 
cous membrane The next significant adv ance 
was made b> Kundrat and Engelmann who 
in 1873 reported the results of a studv of the 
histological changes associated with men 
struation 

In 1896 Westphalen published an extensiv e 
article in which he correlated the davs of the 
ejele and the structures in the endometrium 
but the significance of his observations failed 
to impress his reading public and perhaps 
even Westphalen himself In 190S Ilitsch 
mann and Adler published their paper which 
was to give new understanding and new 1m 
petus to the «tudv of the female sex cy cle As 
a matter of fact this paper contributed little 
additional data to the histology of the endo 
metnum as prevnouslj recorded but its sig 
nificance laj in the fact that the authors 
recognized the cjclic nature of the structures 
they described This realization and its em 
phasis made the paper of Hitschmann and 
Adler unique in g> necological investigation 
The work of bchroeder (77 j8 79) within the 
next few v ears further serv ed to establish the 
truth of the concept of Hitschmann and 
Adler because he constant!} referred to their 
work in his publications which were of wide 
clinical interest 

In the nineteenth centurj contemporane 
ous with studies on the purelj anatomical 
structure of the uterus Dalton and later 
Leopold published articles correlating the 
uterine and the ovarian structures although 
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their correlation was solel} temporal and no 
causal concept was defined In 1900, knauer 
transplanted the ovaries of an animal and the 
results proved conclusive!} the endocrine 
nature of ovarian actmtv while Fraenkel, 
Loeb and Corner (-’4) prov ed experimental!} 
that the corpus Iuteum of the o\ar> is essen 
ttal (or the uterine changes preceding and dur 
ing the earl} part of pregnanev This con 
firmation of the relationship of the corpus 
Iuteum to the uterus preceded bv 20 } ears the 
establishment of the relationship of the folli 
cle to the endometrium In 1923 the hormone 
produced b} the follicle was prepared from the 
follicular fluid and its effect upon the genital 
tissues was observed This work initiated b} 
Allen and Dois} in the United States and bv 
Butenandt m German}, has resulted in a tre 
mendous amount of research m the dime and 
laborator} which has proved mdubitablv that 
the follicular hormone is responsible for 
growth of the genital tissues in general (1) 
and cspeciallv of the endometrium (i 20 ji 
39 a4 5a 9S 10S) 

The ovarian uterine interrelationship once 
hrmi} established has meant, in practical 
application that the microscopic structure of 
the endometrium }ields accurate information 
concerning the hormonal activity of the ovaty 
This is possible because of the specificity of 
the follicular hormone in producing growth 
and of the corpus Iuteum factor in producing 
secretion (4 20, 25) in the cells of the 
endometrium 

The ov aty for lack of definite proof to the 
contrar} was generall} believed to be more 
or less autonomous until that epoch marking 
} ear of i9->6 when Smith (87 8S) in the United 
States and Zondek and Aschheim (to6 107) 
in German} , demonstrated that the ovar> is 
stimulated b} substances secreted b\ the 
pituitarv gland Even greater volumes of 
work appeared on the pituitar} -ovaij rela 
tionsbip on the basis of this work than have 
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Fig 1 Stromal celts a Granular and non granular 
form of nucleus represented The granular nuclei have 
smooth and irregular contours b Stromal cells from the 
transitional zone between basalis and spongiosa Note the 
solid chromatin in the nuclei on the right which is in the 
region of the basalis and the granular chromatin in the 
nuclei on the left The canals between the cells have been 
described by \oung c Typical basalis region containing 
the sohd homogeneous non granular chromatin in the 
nuclei of irregular contour 

appeared on the ovanan uterine relationship 
As a result of these extensive investigations 
it has been definitely shown that two specific 
pituitary factors act upon the ovary (21, 36, 
104, 106) The first, and apparently the more 
fundamental and abundant, is a substance 
stimulating the growth of ovanan follicles 
(93, 104), the second, a factor which bnngs 
about transformation of the granulosa and 
thecal cells in the ovary into corpus luteum 
cells (36, 95, 104, 105) As though this rela- 
tionship is not sufficiently complicated, it has 
been further shown that the follicular hor- 
mone produced in the ovary as a result of 
pituitary stimulus, in turn acts bach on the 
pituitary (6, 33, 59, 60, 68, 69, 81) and affects 



Fig 2 Granular nuclei a \ggrcgatcd chromatin This 
type of nucleus predominates in specimens of proliferative 
endometrium The chromatin particles are aggregated 
along lines approximating those described for the limn net 
work The unstained nucleoplasm between the aggregated 
chromatin strands contains but few of the discrete chro- 
matin particles b There are man) discrete narticles of 
chromatin scattered through the unstained nucleoplasm in 
this type of nucleus which is intermediate between the 
typical aggregate and the typical diffuse type of granule 
distribution c, The chromatin particles are distributed 
diffusely throughout the unstained nucleoplasm There 
imjy be two or more large round or 01 al arcus of solid 
chromatin present in nuclei of this type There is little or 
no hmt of the outline of the limn network 


the amount of follicle stimulating factor 
released, as well as the amount of the luteiniz- 
ing factor (30, 35, si, 100, 101) At least to 
date no adequate evidence of a uterine hor- 
mone has been brought forth to complicate 
further the interrelationships m solving the 
modus operandi of the sex cy cle 
The anatomist and the endocrinologist 
have demonstrated that the normal function 
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of the sex cy cle depends upon the proper bal 
ance between ovarv and pituitary But the 
clinician has contributed no small part of the 
present knowledge of the uterine cycle 
Schroeder (78 79) in 1912 reiterated a pre 
/ viously enunciated concept (11 18 28 43 76) 
that pathological endometrial pictures accom 
pan>ing menstrual dysfunction are the result 
of ovarian di orders Continuation of the role 
of the ovary in producing the classical picture 
of glandular cystic hyperplasia (39) came in 
1931 and 1932 when Burch and his coworkers 
(i$ 16 102) produced the condition expen 
mentally This work subsequently repeated 
by others (5$ 7^ 92 9S roS) ha' formed a 
ba^is for the analysis and therapy of o\anan 
disorders as manifested by endometrial pa 
thology and menstrual sy mptoms (13 14 19 
20 54> 55 9b) a s ax ell as forming a basis for 
the experimental reproduction of the various 
pathological pictures (7^ S3 84 g->) 

Repeated studies and inv estigations of 
endometrial structure ha\e established ctr 
tain histological characteristics as criteria in 
determining the secretory proliferate e or 
menstrual nature of endometrium Hitsch 
mann and Adler based their differentiations 
of the endometrium in the different phases of 
the cycle largely on gland form and the pro 
gressiv e thickening of the mucosa Schroeder 
(77) described cellular and internal cv toplas 
mic pressure Narrations during the cycle 


Hitschmann and \dlcr clarified endometrial 
tissues as characteristic of a postmenstrual 
phase an interval phase a premenstrual 
phase and a menstrual phase Schroeder s 
classification (79) of endometrial tis uc was 
based on the histophv «ioIopcal characters 
tics of regeneration and proliferation (corrc 
sponding to the temporal phase of postmen 
strual and interval) secretion (the premen 
strual phase), and dtsquamation (menstrua 
tion) The basic characteristics of endometrial 
structure in the different phases of the men 
strual cycle together with the menstrual his 
tory, have made possible a knowledge of the 
successi\e stages of the development of the 
endometrium from one menstrual phase to 
the next The essential criteria for these 
stages have been included m the following 
review of the literature on the histology of the 
endometrium 

Histology of the endometrium The lining of 
the uterus is unique not only because of its 
periodic desquamation, but also because of 
the rapidity of its grow th and its modification 
from an essentially proliferative tissue to one 
that is cssentiallv secretory m nature 

These uterine tissues so responsive to hor 
monal stimuli consist of an extremely «ensi 
tive gland and surface epithelium and a le«» 
reactive connective tissue stroma (77 80) 
through which blood vessels and lymphatics 
course The form of the glands, and of the 
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cells comprising them, present typical hts 
tological pictures characteristic of grow th md 
of secretion The two outer rcictn t regions 
of endometrial tissue arc known as the func 
tional laxers and the region ne\t the uterine 
muscle, which is not affected by the cydic 
variations of the hormones, is known as the 
basalts 

Prohjeraluc endometrium ( poslmenslrual and 
interval) The endometrium in the period 
immediately following desquamation and in 
the interval preceding ovulation is csscntnllv 
a growing endometrium The literature con 
tains man} references to and descriptions of 
postmenstrual, earl}, mid and late interval 
types of tissue, with careful observations on 
the differences between them, but the basic 
characteristic common to all of these tissues 
is that of cellular increase b> mitotic division 
The gland and connective tissue modifications 
described for the carl}, mid, and late interval 
types of endometrium are mercl> the result 
of this cell proliferation in \ar>mg degrees 
The endometrium progressive!} thickens 
throughout the period preceding ovulation 
(50), and there ma> be a differentiation into 
the superficial compacta and deeper spongiosa 
layers (50) The stromal connective tissue is 
composed of an acellular fibrillar network in 
the meshes of which lie stellate or spindle 
shaped connective tissue cells (34, 50, 52, 56, 
78, 103) When there is a differentiation into 
the compacta and spongiosa, the connective 
tissue cells are more numerous in the com 
pacta, more sparse in the spongiosa (82), 
while the fibrillar network is more dense in 
the compacta, and looser meshed m the span 
gio*a The lumen of the glands m the com 
pacta is relativel} narrow m both the pro 
Iterative and secretory phases of the c>cle 
(50) These narrow lumened glands, mitiall} 
straight from fundus to mouth throughout 
the depth of the endometrium (50, 74, 99), 
become somewhat twisted and slightly tor 
tuous m form as the proliferate e phase pro 
gresses (50, 99) This is true especial!} in the 
region of the spongiosa with its paucit} of 
connective tissue cells and wide meshed fibril 
lar network (80) Mitotic figures are reported 
m the stroma of postmenstrual and prolifera 
tive tissue (50, 56, 70, 99) The gland* are 


relativ ely few in number m the period immedi 
ately following desquamation (50, 70, 78), and 
their progressive increase in number is at- 
tributed to the growth of buds of epithelial 
cells from strand* of epithelium connecting 
the fundic portions of the existing glands in 
the basalts (74) This mode of gland increase 
b> epithelial grow th apparent!} 1$ not limited 
to the proliferative phase of the C}de since 
there is histological evidence that the basal 
buds continue to extend themselves toward 
the uterine lumen during the sccretor} phase 
of the c}dc (74a, 74b) 

The epithelial cells increase so raptcllv as a 
result of the extensive mitosis that the cells 
are piled upon one another and are pseudo 
stratified (50, 70, 77, 78, 99) The amount of 
c>toplasm in these cells is slight (70), and 
there ts little histological evidence for secre 
tor> activit} (50, 70, 80) The cytoplasm is 
acidophilic (So), with a sharply defined cell 
membrane (50, 77) Areas of modified cyto 
plasm or x acuoles ma) be seen in some cells 
either beneath or beside the nucleus (50, 77, 
78) W hen secretory products are present in 
the lumen of glands during the proliferative 
phase of the cycle, they he immediately next 
to the lumen edge of the cell membrane which 
is sharply defined (50, 70, 77, 78), this appear- 
ance ls so characteristic for the phase, that 
such cells arc described as type I secretory 
cell* (8) Ty pc I secretory cells may also be 
seen m tissues secured during the secretory 
phase of the cy de, but they occur in greater 
numbers during the prohferativ e phase (8, 78) 
The nuclei of the epithelial cells are large and 
elliptical (50, 70) w ith sharply staining chro 
matin (50, 70), they may be basally or cen- 
trally located withm the cell (so, 77, 82) 
Large numbers of mitotic figures are present 
m the epithelium during this phase of the 
cycle (50, 70, 77, 99) 

The scope and purpose of this paper does 
not appear to justify a discussion of the reports 
in the literature of the Golgi apparatus (9, 19, 
94), ciliated cells (8, 34, 44, 80), glycogen 
v9 > io j 74* 74b, So, 91, 97), 1 hpoid content 
v5> 45. 99). and mitochondria (8, 9) since 
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MENT OF OBSTETRICS AND CYNECOLOG\ OF 
THE TISSUES EMPLOYED IN Tins STUD* 
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either secretory proliferative or menstrual 
characteristics (four w ere designated as post 
menstrual), (2) pathological endometrium 
showing some but not a full effect of the 
corpus lutcum hormone and designated as 
first degree failure (cither menstrual or sccre 
tory) and (3) pathological Lndomctrium 
manifesting an exaggeration of the action of 
the follicular hormone with no corpus luteum 
action on the tissue being apparent histologi 
cally these latter tissues w ere hyperplastic in 
nature and classified as second degree failure" 
A preliminary correlation of the chromatin 
form in the glands of all secretory specimens 
whether normal or pathological and of ill 
proliferative tissues whether normal or pa 
thological was made to determine if there 
was adequate evidence that one type of chro 
matin appeared consistently in either type of 
tissue A second preliminary correlation of 
the chromatin m day 1 menstrual specimens 
regardless of normal or pathological structure 
but grouped according to the length of the 
preceding cycle was made to determine if 
cycle length might be a factor upon which 
structure of menstrual tissues depended Iol 
lowing this the normal tissues were sub 
divided into the proliferative secretory, and 
menstrual groups and analyzed for chromatin 
form m glands and stroma These factor*! 
were then compared with the same ones in 
the first degree failure menstrual and first 
degree failure secretory tissues, as well as m 
the hyperplastic specimens and in a special 
group of bleeding specimens Because of the 
large number of first degree failure menstrual 
specimen*!, the menstrual history was con 
suited and the specimens divided into those 
which were secured after short cycles after 


cycles of normal length, and after lengthened 
cycles (Table A ) 

Findings There were two distinct forms of 
chromatin in the nuclei of the endometrium 
It occurred as finely divided particles in a 
clear nucleoplasm or as a solid homogeneous 
mass of chromatic material which was irregu 
lar in outline and was similar m appearance 
to that of the nuclei in the basahs region 
(Fig i, a, b, and c) These solid homogeneous 
nudei have been described in the literature 
as * py cnotic” (56), and as occurring m great 
est abundance in specimens of menstruating 
endometrium (50 56) 

The granular chromatin (64) was dis 
tributed cither diffusely or irregularly 
throughout the clear nucleoplasm In the 
diffuse type of distribution, the particles of 
chromatin were lying equidistant from one 
another within the nucleoplasm which also 
contained one or more large round or oval 
masse* of solid homogeneous chromatic ma 
tenal Nuclei of this type appeared to be pale 
blue in color, and hav e been described m the 
literature as having ‘ fine” (32, 37), or 1 dif 
fuse” (53) chromatin (Iig 2 c I ig 3 b) 

When the granular chromatin was irregu 
larly distributed within the clear nucleoplasm 
large numbers of these granules were aggre 
gated along lines approximating tho«e de 
scribed for the limn network 1 At intervals 
along this network there were large polygonal 
areas of discrete chromatin particles Bctw ecn 
the strands of aggregated chromatin there 
were a few granules lying free in the colorless 
nucleoplasm The relationship of the granules 
of chromatin to the lines approximating those 
for the limn network resembled that of iron 
filings to the lines of force created by a mag 
net In the literature (37) the term coarse 
chromatin has been applied to nuclei of this 
tjpe (rig a Fig 3, a) 

The frequency of mitotic figures was great 
est in groups of tissues in which the granular 
chromatin w as aggregated and least in those 
in which the chromatin was diffusely dis 
tributed (Table I, Charts 2, 3, 7, and 8) 
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Chart 1 Association of types of granule distribution in 
nuclei with the presence of solid chromatin nuclei and with 
the presence of mitotic figures a Percentage of 185 speci 
mens having diffuse b percentage having aggregate c 
percentage has in^ intermediate type of chromatin f per 
centage average of solid nuclei in stroma of tissues contain 
ing the \anous types of granule distribution based on cell 
counts d percentage of specimens in each group ha\ing 
mitotic figures 

In many specimens the granular chromatin 
was of neither the typicall} diffuse type of 
distribution nor of the typicall} aggregate 
but was apparent]} a \anation of one or the 
other of these two An anal} sis of the differ 
ence in appearance between these intergradcs 
and the typical diffuse or typical aggregate, 
revealed that the relative abundance of the 
discrete particles of chromatin in the colorless 
nucleoplasm was responsible for the \ar)ing 
appearances (rig 2, b) 

Gland nuclei The gland nuclei rarel} con 
tamed the solid homogeneous form of chro 
matin, when present, it was jn cells which 
have been described in the literature as “rod ” 
cells The granular nuclei almost umforml} 
had smooth even contours, although in some 
specimens they w ere somew hat crumpled and 
irregular in outline 

Stromal nuclei The stromal nuclei pre- 
sented a much more varied picture than the 
epithelial nuclei Frequently, this could be 
traced to the presence of large numbers of 
nuclei with the solid homogeneous type of 
chromatin, and again, the difference de 
pend< d upon the relative proportions of nuclei 
with smooth, and nuclei with crumpled, 
nuclear membrane* The varying propor- 
tions of granular to solid chromatin nuclei, 
and of smooth contour to irregular contour 
granular nuclei, furnished a basis for tissue 
differentiation independent of gland form or 
menstrual history The solid chromatin nu- 


TABLE I —ASSOCIATION 01 MITOSIS AND GRANU- 
LAR CHROMATIN DISTRIBUTION IN GLAND 
EPITHELIUM \ND OF SOLID HOMOGENEOUS 

NUCLEI \\ ITH THE V VRIOUS TYPES OF 

CHROMATIN DISTRIBUTION IN THE STPOMAL 

NUCLEI IN 185 TISSUES 


Area of imsiic 

Type of chromatin distribution 

. 

Diffuse 

Interne lute 

Ap-res»l« 

CUnd epithelium 

No of specimens 

8 3 

11 

81 

Per cent mitosis 

15 6 

iS 7 

61 7 

No of specimens ' 


5 * | 


Per Cent mitosis 

10 6 

7 j 

4S 5 

Per cent ascraire of solid 
nuclei m cells counted 

, 1 

.. 1 

6 6 


clei occurred more frequentl} m tissues con 
taming the diffuse granular chromatin than in 
those containing the aggregate granule* of 
chromatin (Table I, Chart 1) 

Generali} one type of granular chromatin 
distribution prevailed throughout a single 
specimen, 1 e , in both glands and stroma it 
was either all of the diffuse or all of the aggre 
gate t}pe of distribution, or all of some uni 
form mtergradc between these extremes In 
«omc tissues there were differences in the 
type of granule distribution in the compacta 
and spongiosa la} ers of tissue 

Too much emphasis cannot be placed upon 
the fact that these studies on nuclear form 
were made with the aid of the oil immersion 
lens, and that the tissues were not previous!} 
examined under low or e\ en high dry objec- 
ts es b> the investigator in order that his 
tological criteria of proliferation and secretion 
should not in any way influence the neces 
sanly subjective decision as to the character 
of the nuclei At the completion of the stud} , 
the chromatin form m the gland nuclei, and 
the occurrence of mitotic figures, were corre- 
lated with the nature of the tissue reaction as 
recorded m the files of the department of ob 
stetnes and gjnecology 

PRELIMINARY CORRELATION OF GRANULAR 
CHROMATIN WITH SECRETORY AND PROLIF- 
ERATIVE TISSUES 

Gland chromatin m all postmenstrual and 
proltferaine tissues These tissues were char- 
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Chart Chromatin granule distribution and mito is m 
gland nuclei of pecimens of endometrium as classified tn 
the Department of Ob tetncs and Gvnccologj a Percent 
age of pecimen haeing diffuse chromatin in gland nuclei 
b percentage of pecimens hac ing aggregate chromatin in 
gland nuclei c percentage of specimens baring inter 
mediate type of granule di tnbution in gland nuclei d 
percentage of pecimens in group basing mitotic figures in 
gland nud i 

actenzcd bv the presence of the aggregate 
type of granule distribution tn the gland 
nuclu and also b> the large number of tpect 
mens which had mitotic hgures in the gland 
nuclei (Table II, Chart ) 

Claud chromatin tn all secretory and men 
strual tissues Since there were no outstand 
ing differences in the figures compiled on all 
the specimens pronounced as having secrctorj 
characteristics and all those simple listed as 
menstrual m character the data on these two 
groups of tissue ha\ e been combined and pTe 
sented in one column There was a great in 
crease in the number of specimens containing 
the diffuse type of granular chromatin in the 



l hart 3 Chromatin granule di tnbution an 1 mitosis in 
glan i nuclei of day i menstrual pecimens ecured after 
cycles of diilerent length a lercentageof pecimens has 
ing diffuse chromatin and h percentage of pecimens has 
mg aggtc~s.lt chromatin us gland nuclei c Percentage of 
pecimens hiving intermediate type of granule distribution 
in gland nuclei d Percentage of pecimens has ing mitoti 
figures in gland nuclei 

gland nuclei in these specimens a« compared 
with tho c of the proliferative group and 
there was a marked decrease in the number of 
specimens containing the aggregate tvpe. of 
granular chromatin The number of «pcci 
mens containing mitotic figure- in the gland 
nuclei was much less m the secretorv tissues 
than in the proliferative tissues (Table II, 
Chart 2) 

Gland chromatin tn all day 1 menstrual spect 
mens The dav 1 menstrual specimen- regard 
less of the length of the preceding cvcle were 
characterized bv the presence of diffuse chro 
matin in the gland nuclei in the majont\ of 
cases \\ hen the tissues were grouped accord 
ing to the length of the preceding cvck, the 
dav 1 tissues secured after short cjdes of 1 
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and 2 weeks tended to have the aggregate 
chromatin more often than the diffuse type, 
and mitotic figures were present m more tis- 
sues of this group than in the ones secured 
after cycles of average or of prolonged length 
(Table HI, Chart 3) 

HISTOLOGICALLY NORMAL FNDOMCTRWM 

Twenty five specimens included in this 
study which were described as haung a nor 
mal histological structure were secured during 
a cycle which subsequently proved to be of 
normal length, and the cycle preceding had 
been of normal length The specimens were 
obtained on the various days of the cycle dat- 
ing from the onset of the previous bleeding, 
but the number and distribution of these 
specimens over the days of the cycle is such 
that no great significance with reference to 
cyclic variations can be attached to the 
observations reported (Table VIII) 

Proliferative tissues Gland nuclei Aggre 
gate chromatin and mitotic figures charac 
tenzed the gland epithelium of these tissues 
(Table VIII, Chart 7) Two exceptions oc- 
curred in specimens secured on days 8 and io, 
respectively, the former was described as an 
interval specimen, the latter as a postmen 
strual one There arc several reports m the 
literature in which “atypical” specimens of 
endometrium arc described (56, 74a, 77), and 
in some of these report*, the atypical speci 
mens have been discarded in the general re- 
view of the findings by these investigators 
Although the number of such reports is not 
great, the dating of the specimens is usually 
unquestioned, and they should not be dis 
missed too lightly Stromal nuclei The 
granular nuclei in the stroma likewise was of 



Chart 4 Chromatin granule distribution ami mitosis in 
gland nuclei of normal day x and 3 menstrual specimens 
and of first degree failure da) i and 2 menstrual specimens 
as diagnosed b> the Department of Obstetrics and Gyne 
cologj a I ereentage of specimens having diffuse and b 
percentage of specimens having aggregate chromatin in 
gland nuclei c Percentage of specimens having interme 
diate type of granule distribution in gland nuclei d Per 
centagc of specimens hav mg mitotic figures in gland nuclei 

the aggregate type in the majority of in 
stances (Table VIII, Chart 8) There were 
fewer specimens having mitotic figures in the 
stroma in the proliferative than in the sccre 
tory specimens (Chart 8) There were more 
nuclei havmg smooth contours in the stroma 
of the group of proliferative than in the group 
of menstrual tissues, but there were fewer 
nuclei with smooth contours in the prolifera- 
tive than in the secretory tissues (Table VII, 
Chart, 9) There were few or no solid “pyc- 
nottc” nuclei in the stroma of the prolifera- 
tive specimens, with exception of tissues that 
did not have the aggregate form of granular 
chromatin, in these, the numbers of “pyc- 
notic” nuclei were higher (Table VIII) 




ChromiUn distribution in gUnd 
nuclei— percent 
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Chart 5 Chromatin granule distribution and mitosis in 
stroma nuclei of normal day t and 2 menstrual specimens 
and of first degree failure dav 1 and 2 menstrual specimens 
secured after cjcles of different length a Percentage of 
specimens having diffuse and b percentage of specimens 
having aggregate chromatin in stroma nuclei c Percent 
age of pecimens having intermediate type of granule dis 
tnbution in stroma nuclei d Percentage of specimens hav 
mg mitotic figures in stroma nuclei. 

Secretory tissues Gland nuclei Intbesecre 
tor> specimens the gland nuclei contained 
the intermediate and diffuse type of chro 
malm in the majontj of the specimens (Table 
\ III Chart 7) and mitotic figures appeared 
in man) of them Stromal nuclei In the nor 
mal secretory tissues there were fewer speci 
mens with the diffuse type of chromatin in 
the stroma than in the gland epithelium 
More specimens of this group contained mi 
totic figures in the stroma than in the gland 
epithelium (Table VIII Chart 8) There 
were more smooth contour nuclei in the 
stroma of the secretorj tissues than m the 
stroma of the proliferate e or menstrual tis 
sues of the normal groups (Table VIII, 



Chart 6 Stroma studies chromatin granule distnbu 
tion and per cent average of solid nuclei and of granu 
lar nuclei with smooth contour in normal da) 1 and 2 
and in first degree failure da> 1 and 2 menstrual specimens 
secured after cycles different length a Percentage of 
specimens having diffu e and b percentage of specimens 
having aggregate chromatin m stroma nuclei e Per cent 
average of granular nuclei with smooth contours in the 
stroma of the specimens in the group based on cell counts 
f Per cent av erage of solid chromatin nuclei m the stroma 
of the specimens in the group based on cell counts. 

Chart 9) Tissues secured on sixteenth and 
twent) third da>s after on«et of previous 
menstruation contained large numbersof solid 
homogeneous nuclei m the stroma (Table VIII) 
Menstrual day 1 and 2 There was no 
aggregate chromatin in either the gland or 
stromal nuclei and no mitotic figure* in an> 
of the tissue* included in this classification 
The nuclei with smooth contours were fewer 
m number in the stroma of the menstrual tis 
sues than in either the proliferate e or secre 
toiy tissue* while the number* of solid 
pjcnotic nuclei were greater than m an) 
of the other tissue* of the normal group 
(Table VII Chart 9) 
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Chart 7 Chromatin granule distribution and mitosis in gland nuclei of normal 
and abnormal types of endometrium a Percentage of specimens having diffuse and 
b percentage of specimens has ing aggregate chromatin m gland nuclei c, Percent 
age of specimens hasing intermediate type of granule distribution in gland nuclei 
d Percentage of specimens in group having mitotic figures in gland nuclei 


COMPARISON OF CHROMATIN FINDINGS IN NOR- 
MAL AND PATHOLOGICAL ENDOMETRIUM 
When the nuclear form and structure in 
pathological tissues was compared with that 
of tissues having normal histological struc 
ture, the pathological tissues were classified 
as those showing some secretory characteris- 
tics (first degree failure) and those showing 
no secretory activity (second degree failure) 
The first degree failure tissues were grouped 
into day 1 and 2 menstrual for comparison 
with the normal day 1 and 2 menstrual, and 
the remaining first degree failure tissues com- 
pared with the normal secretory specimens 
The second degree failure tissues were 
grouped for comparison with normal prolif- 
erative specimens 

Normal menstrual and first degree failure 
menstrual tissues When the 4 normal speci 


mens of menstrual endometrium were com 
pared with the 46 first degree failure men- 
strual tissues, no especially marked differences 
between the gland nuclei of the two groups 
could be distinguished, with the exception 
that there were some of the first degree tissues 
which had mitotic figures in the gland epi 
thelial nuclei, and a few such specimens with 
the aggregate type of granular chromatin 
(Table VI, Chart 7) When the 46 first 
degree failure day 1 and 2 tissues were sub 
di\ ided according to the length of the preced- 
ing cycle, there was even less contrast be- 
tween the gland nuclei of the normal and of 
the first degree failure specimens secured after 
cycles of approximately 4 weeks (Table IV, 
Chart 4) There were mitotic figures in the 
gland epithelium of some of the first degree 
failure menstrual specimens secured after 


TABLE VI —GLAND CHROMATIN DISTRIBUTION IN NORMAL AND PATHOLOGICAL 
SPECIMENS OF ENDOMLTRIUM 
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Chart S Chromatin granule di tnbution and mitcxis in stroma nuclei of peci 
mens of normal and abnormal endometrium a Percentage of specimens hating 
diffu e and b percentage of specimens having aggregate chromatin in troma 
nucleic Percentageof pecimens having intermediate t>pe of chromatin in stroma 
nuclei d Percentageof pecunens in group ha\ing mitotic bgurcs in stroma 


short cjdcs (Chart 4) The first degree 
failure menstrual specimens secured after 
short ejeles clo-el} resembled the normal 
secretory tissues in gland chromatin charac 
tenstics with the exception that the mitotic 
frcquenc> was lower in the former group than 
in the normal secreton group (Chart 4 
column } Chart 7 column 3) Stromal 
nuclei The outstanding contrast between 
the groups of normal menstrual specimens 
and the 46 first degree failure menstrual speci 
mens was the lower number of specimens con 
taming the diffuse type of chromatin m the 
stromal nuclei and the higher number of 
specimens with mitotic figures in the patho 
logical tissues (Table V Chart 3 ) It was 
interesting to note that although the group of 
first degree failure tissues after long cjclcs 
contained a number of specimens with the 


aggregate type of chromatin there were no 
mitotic figures present in the stromal cell 
and also there were no specimens of this 
group with the diffuse chromatin m the 
stroma (Table \ Chart 5) There were fewer 
of the solid pjcnotic nuclei in the first 
degree failure menstrual specimens than in 
the normal menstrual ones (Table \ Chart 6) 
and more of the granular nuclei which had 
smooth contours (m the pathological speci 
mens) than there wen. in the normal tissues 
(Table V Chart 6) 

formal see ret or \ and first degree failure 
secretory tissues Gland nuclei Reference to 
Chart 7 columns 3 and 4 shows at once that 
the outstanding difference between the nor 
mal secretorx and first degree failure secreton 
tissues was the greater number of specimens 
with mitotic figures in the group of normal 
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Chart o Stroma studies chromatin granule distribution and per cent a\ crctgc of 
solid nuclei and granular nuclei with smooth contour in norma! and abnormal *jkci 
mens of endometrium a I ercentage of specimens having chfl use and b pcrccnlaRC 
of specimens ha\ mg aggregate chromatin in stroma nuclei e ler cent avenge 
of granular nuclei with smooth contours in stroma of specimens in the group based 
on cell counts f Per cent average of solid chromatin nuclei in stroma of specimens 
of group based on cell counts 


tissues Stromal nuclei The stromal nuclei 
m the pathological specimens were prtdomi 
nantly of the aggregate type of granule dis 
trvbuUon, although the number of specimens 
with mitotic figures in the first degree failure 
tissues was about half of that in the normal 
secretory tissues (Chart 8) In the patho 
logical stroma there was a higher percentage 
of nuclei with smooth contour than m the 
normal secretory tissue (Table VII, Chart 9) 
Y ormal prohferatnc tissues and hyperplastic 
endometrium Gland epithelium The aggre 
gate type of chromatin predominated m nor 
ma! proliferate e tissues, the exceptions being 
due to the presence of the day 8 and 10 spcci 
mens, mentioned previously Most of the nor 
mal specimens contained mitotic figures The 
hyperplastic specimens uniformly had the ng 
gregate type of chromatin, m the gland nuclei 
and each contained mitotic figures (Table VI, 
Chart 7) Stromal nuclei The stromal nuclei, m 
both the normal and pathological proliferative 
tissues, likewise exhibited the aggregate type of 
granule distribution in a large percentage of 
the cases (Table VII, Chart 8) There were 
fewer specimens with mitoses m the stroma 
than m the gland epithelium in both groups of 
tissues (Chart 8), although the hyperplastic 
group contained more specimens with mitoses 
than did the normal group The number of 


nuclei with smooth contours was definitely 
greater m the stroma of the hyperplastic Us* 
sues than in the normal proliferate e (Tabic 
VII, Chart 9) The averages of solid “pyc 
notic” nuclei were small in both groups of 
this tissue 

Normal tissues and specimens 0} bleeding 
endometrium Table IV incorporates the data 
on 12 tissues secured from patients who were 
bleeding at the time the specimen was ob 
tamed and had been doing so for the periods 
of time indicated in the first column of the 
table This data has been included for com 
panson with that on normal tissues contained 
m Table VIII Ihc day g bleeding specimen 
resembled somewhat the day 8 and day 10 
normal tissues in chromatin distribution m 
both glands and stroma and the day 14 and 
day 23 bleeding tissues likewise resembled the 
day 14 and 23 normal tissues 

EVALUATION OP STUDY 

The relation of the presence of aggregate 
granular chromatin to the presence of mitotic 
figures, especially in those tissues manifesting 
the characteristics generally attributed to pro 
Iteration m the endometrium and the fact 
that the follicular hormone is known to be 
responsible for these char act eristics, suggests 
that the aggregate type of granular chromatin 
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distribution is associated with the presence of 
the follicular hormone The more varied 
nuclear pictures encountered in the tissues 
secured during the secretory phase of the 
ode maj well be due to the simultaneous 
action of the corpus luteum and follicular 
hormones upon the endometrium since there 
are fewer tissues with the aggregate type of 
chromatin in the <ecretorj specimens e\en 
though the number of these specimens con 
taming mitotic figures is relativ el) high 
(Charts 7 and 8) 

Certain points must not be lost sight of in 
e\aluatmg the results herein described The 
number and types of ttssue included were 
Mich that no sweeping conclusions regarding 
endometrial modifications ha\ e been justified 
and those condusions tentative!) advanced 
are based upon results obtained by grouping 
tissues with similar characteristics and a\ erag 
ing the occurrence of certain nudear forms for 
comparison in the various groups The in 
formation concerning mitosis ma> be mislead 
mg if the reader does not keep in mind that 
the presence of one mitotic figure or of man) 
such entitled a specimen to be listed as mam 
festing mitotic activity so that the figures on 
cell division are qualitativ e and not quantita 
ti\e reports The determination of the t)pe 
of distribution of the chromatin granules con 
tains a subjectne element impossible to 
ignore and the intergrades of distribution be 
twe-n a typical diffuse and a typical aggre 
gate distribution of granules are often difficult 
to determine 1 

The figures for the charts hav e been com 
piled b) calculating the percentages of various 
factors occumng in each of the groups of 
tissue For example m Chart 2 column 2 
48 of the 52 specimens designated as prolifera 
tiv e in character or 92 per cent of the tissues 
in that group contained the aggregate type 
of chromatin m the gland epithelium while 
45 of the 52 or 86 per cent of the specimens 

Is B lit 11 cl fire ttherlfa ihi« p dc* fgr ukdutnbo- 
UOO were Died n th on in I records tier were i ) It Ijptc 1 d ~ «« 
t ) th *loo«t typie 1 Aflns O) th t>T*c 1 I u) Ik lreost 

trpicil *ggt*g « nd (j) li uol int rarefa i type which could not 
be considered * lending nth I * rt ddf <e or t W-'e* I type ol 
djtnbnli 0 In computing th perce t rts 1 jeareens fa rizr ih 
sham or CTree* to (ora ol chrom tin within the mms groups f tis 
*ti * 1] peexmens *pproxim ting lb thjrus distnhutxi were inch ded 
with th rjfac 1 diuse peareens od »H those pomcre nag th 
*ggreg*t were ndoded wi-h th trwc 1 ggTeg te re dor l isjptjy 
th titles tndch its 


had at least i mitotic figure in the gland 
epithelium In Table I Chart I, there were 
$6 specimens containing diffuse chromatin 
in the stroma and the a\ erage of all the cell 
counts of sohd 4 pi cootie’ nuclei in the 
stroma of these 3 6 tissues was 27 per cent 
There w 3s an av erage of 6 6 per cent solid 
p>cnotic nuclei in the stroma of the 99 tissues 
containing the aggregate chromatin in the 
stromal cells Thus it is obvious that this 
stud\ yields characteristics for groups of 
similar tissues rather than specific charac 
ten tics of individual tissues 

Some elements of this investigation yield 
quantitativ e evidence for long e'-tabli hed 
qualitative charactenstrcs of endometrium 
from a physiological standpoint This is 
apparent in regard to the proliferative action 
of the follicular hormone upon the endo 
metrium as well as to the difference between 
the gland and stromal cells in responding to 
hormonal stimuli The threshold response 
of stromal tissues to hormonal stimulus is 
higher than that of the epithelial cells hence 
the stromal response appears to lag (79 S-*) 
behind that of the epithelial as the hormone 
level changes The normal proliferative and 
hyperplastic tissues almost uniformlv con 
taming aggregate chromatin and mitotic 
figures (Charts 7 and Si histologicallv demon 
strate the relation of the follicle hormone to 
tissue proliferation This same group of tis 
sues m which there arc more specimens with 
mitotic figures in the glands than there are 
with mitotic figures in the stroma mav well 
indicate the lag of the stroma in re-pon^e to 
hormonal stimuli (Charts 7 and S) This 
stromal lag is probablv further demonstrated 
in the group of secretorv tissues (both normal 
and first degree failure specimen-) where 
there arc more tissues containing aggregate 
chromatin and mitotic figures m the stroma 
than there are specimens with aggregate chro- 
matin and mitotic figures in the gland epithe 
hum since the gland tissue during the secre 
tor) phase of the cvcle is more concerned 
with the hormone of the corpus luteum than 
that of the follicle (Charts 7 and S, columns 
3 and 4) 

This studv has directed attention to the 
form of nuclei and their structure in the endo- 
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•Mitotic figures present to tissue 


metrium which may prove of value in deter 
mining the normal and abnormal endocrine 
balances m the menstrual cycle This idea 
appears feasible with reference to the lag 
reaction of stroma mentioned, the stroma, 
because of its higher threshold response, is 
more sensitive to hormone withdrawal than 
is the gland epithelium Because of this dif 
ference m tissue response, it is entirel> possi 
ble that the stroma may prove to be the tissue 
upon which the diagnoses of the earliest endo- 
crine imbalances may be made This concept 
is supported by the evident contrast of mitotic 
activity m the stroma of the normal secretory 
specimens and of the first degree failure 


secretory specimens (Chart 8) The number 
of specimens with mitotic figures is greater m 
the group of normal tissues, although there 
are few specimens with frank aggregate chro 
matin, than it is m the first degree failure 
specimens which predominantly have the 
aggregate chromatin m the nuclei of the 
stroma, but in only a few instances contain 
mitotic figures in this region (Chart 8, columns 
3 and 4) 

On the other hand, no such contrast exists 
between the stroma of first and second degree 
failure specimens of endometrium, for the only 
difference is m the number of specimens which 
contain mitotic figures The contrast between 
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these two types of tissue is found in the more tntly not limited entirely to these specimens, 
sensitive gland epithelium which in the par since they have been observed in tissues se 

tial failure of the corpus lutcum hormone cured during the first few day s of each of the 

reacts to the presence of diminished amounts following weeks of the cycle i e , days 8 to io 
of the factor after the stroma has ceased to :6, and 23 1 That the pycnosis is not neces 
show anything but the coarse chromatin sarily a true pycnosis indicating cell death is 
characteristic of the follicular hormone effect evidenced by the relatively high percentage 
(Charts 7 and 8 columns 4 and 6) Itispossi of these nuclei m tissue number 4912 and their 
blc that a differentiation between a severe absence tn tissue number 4929 both tissues 
first degree failure and a mild or early second having been obtained from the same mdi 
degree failure of the ovarian hormones may vidual within the same cycle (Table VIII) 
be determined on the basis of the gland epi Furthermore these pycnotic nuclei lack 
thelium characteristics with respect to the the rounded condensed form of the necrotic 
chromatin form in the nuclei nucleus and have instead an irregular shape 

Furthermore if the concept of stromal lag resembling that characteristic for the nuclei 
to hormone stimulation is basically sound 10 the stroma of the basahs It has been sug 
and if normal and first degree failure endo gested that the form of the chromatin in the 
metnum may be differentiated on the basis of basahs of the endometrium is the result of a 
stromal changes and first and second degree poor capillary blood supply and it may be 
failures on the basis of epithelial modifica that the appearance of nuclei showing similar 
tions then it is plausible to suppose that the characteristics in the functional layers is due 
earliest manifestations of a complete failure of to modifications of the capillary bed in these 
both ovarian hormones should appear in the areas It has been shown that the capillary 
stroma This prediction is based on the theory bed is quite sensitive to variations in the fol 
that the epithelium will continue to respond to licular hormone content of the blood m the 
diminished amounts of. the follicular hormone work of Markcc (66 66a) on intra-ocular 
after the stroma has ceased to do so Schroeder endometrial transplants m castrate animals 
(78) makes the statement that stromal changes Should the waves of pycnosis in the 

appear first in pathological endometrium and functional lay ers of the endometrium be 
that glandular changes appear secondarily po« u iw ^ P u. 1 

The waves of py cnosis usually ascribed to 'p«m *ib e« * < s) 4 pc 1 dV' P ° 1 p <Ty s 7 & 
the stroma of menstrual tissues are appar f j» p ,hoi g$, m ““ u ” 1 m Df ' v Ooodp * 1 re D p 
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shown to be due to \iscuhr phenomena 
dependent upon fluctuations in the folhcuhr 
hormone content of the blood, then these 
waves of pycnosis would afford histological 
evidence of wecki> variations in the produc- 
tion of the folhcuhr hormone (Table VIII), 
such weekly fluctuations in the excretion of 
the follicular factor, whether m free or com 
bined form, are indicated in the charts in the 
literature on follicular hormone excretion 
(42, 46, 85, 86), while a lessening of mitotic 
activity has been reported m specimens of 
endometrium secured on days 9 (56), 10 (50) 
14 (56), 16 (77) and 23 (56) 

SUMM VR\ 

A stud> of 200 specimens of human endo 
metrium, obtained from normal women and 
from women exhibiting various degrees of 
ovarian failure revealed that two forms of 
nuclei can be distinguished, namely , a granu 
lar and a non granular or solid homogeneous 
form Further, the granular form of nucleus 
showed two distinct types of chromatin dis 
tnbution, aggregate and diffuse The aggre- 
gate type of granule distribution appeared 
almost uniformly in the nuclei of endometrial 
specimens diagnosed as presenting the char- 
acteristics of proliferation, but was not pre 
dominant in the secretory or menstrual tis 
sues 

Hence the conclusion seems justified that 
the aggregate type of chromatin distnbu 
tion is characteristic of human endometrium 
which is under the influence of the follicular 
hormone alone (normal proliferative phase, 
second degree ovarian failure) As a whole, 
tissue from women with first degree ovarian 
failure showed the aggregate type of chro 
matm m the stroma more frequently than did 
tissue obtained from normal women during 
the secretoty and menstrual phases On the 
other hand the gland chromatin in tissue 
associated with first degree ovarian failure 
showed no significant differences from that 
of the normal These observations suggest 
that differences in the threshold response of 
the gland and stromal nuclei of the human 
endometrium to hormonal stimulation may 
furnish a basis for determining fluctuations 
in endocrine levels 
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PAPILLARY TUMORS OF THYROID AND LATERAL 
ABERRANT THYROID ORIGIN 
GEORGE CRIIX, Jr , M D , Cle\ eland, Ohio 


ALTHOUGH any stud* of tumors of the 
f\ thyroid is rendered difficult by the 
f~\ multitude of different classifications 
L ■** that have appeared in the literature, 
the papillary tumors form a fairly distinct 
group This group includes the papillary adtn 
oma and the papillary carcinoma Papillary 
tumors, either benign or malignant, may origi 
natc in the thyroid gland proper, in lateral 
aberrant thyroid tissue, or they may co exist 
m both the thyroid and the lateral cervical 
regions The papillary carcinomas constitute 
17 7 percent of all carcinomas of the thyroid 
in the Cie\ eland Clinic series 

PAPILLARY TUMORS OF THE THYROID 
GLAND 

In the present discussion of papillary tu- 
mors only those tumors 2 centimeters or more 
in diameter are considered Therefore, when 
we refer to a papillary adenoma or carcinoma 
of the thyroid, this can be taken to mean a 
gross tumor of clinical importance 
As Graham (14, 15) has repeatedly stated, 
the xanous groups o| neoplastic lesions of the 
thyroid blend almost mdiscermbly into one 
another In a scries of malignant tumors of 
the thyroid gland he says, "We find all 
grades of transition of the original adenoma 
into all types and combinations of morpho 
logical cancer mentioned in the literature, 
except pure papilliferous adenocarcinoma and 
pure scirrhous carcinoma These \ anous com 
binations of adenoma and morphological can 
cer are present m the series of tumors and fre- 
quently m a single tumor ” 

The difficulty encountered in classifying 
carcinomas of the thyroid is often increased 
by the finding of one type of cellular arrange 
men! m one part of the tumor and quite a 
different arrangement in another part of the 
same tumor Thus a malignant adenoma, in 
which the tumor is invading the blood vessels, 

From the Cje* eland Clinic 


may m one section show a medullary arrange 
ment and in another a well differentiated pap- 
illary structure Therefore, in the group under 
consideration we have eliminated all cases of 
papillary carcinoma m which there were 
present medullary areas with in\ tsion of 
blood yessels by the tumor A tumor which 
shows invasion of the blood vessels is here 
classified as a malignant adenoma c\cn though 
it contains papillary areas 1 

The tumors included in this study are 
divided into 3 groups First, the papillary 
adenomas which arc considered to be benign 
from a histological standpoint (15 cases), sec 
ond, those w hich either as a result of m\ asion of 
the capsule or the appearance of the cells were 
considered to be malignant (20 cases), and 
lastly, the tumors arising in lateral aberrant 
thyroid tissue (13 cases) 

Although it is not *o difficult to set off the 
group of pure papillary tumors from other 
adenomas and carcinomas of the thyroid, it 
is extremely difficult from a histological stand 
point to differentiate between the benign and 
malignant papillary tumors No two pathol 
ogists would agree as to which tumors in this 
group were benign and which malignant 
This is not surprising when the subsequent 
course is rev icw cd and it is found that in cer- 
tain cases in which the tumor was apparently 
incompletely removed and in which the histo 
logical appearance of the tumor suggested 
carcinoma, the patients are alive without 
evidence 0/ recurrence 5 years or more after 
operation It is equally significant to note 
that in no instance hate we obsened either dis- 
tant or ngional mclaslascs from papillary in 
mors which did not show tumor cells within 
blood ussels 

Only 5 of the 35 patients with papillary tu- 
mors of the thyroid have died as a result of 

b ' c ” sc 01 a ‘ find,w ot ■"'» 
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the tumor In i case a biopsy was performed 
and death occurred a y ear later No informa 
tion as to the exact cause of death can be ob- 
tained In the second case a fatal hemorrhage 
occurred a month after the tumor was treated 
with radium probably a result of slough sec 
ondary to the irradiation In the third, fourth, 
and fifth cases local recurrences of incom 
pletely remo\ ed tumors were responsible for 
the patients deaths 7 months, 16 months and 
3 years, respectn ely , after the operations had 
been performed 

In 5 instances the patients are alne and 
well from 2 to 1 x y ears after what appeared 
to be an incomplete removal of tumors classi 
fied as papillary carcinomas Radiation 
therap\ was given m 4 of these 3 cases but in 

I case the patient has remained ahv e and well 

II \ears without radiation therapy In this 
case, examination of the gross specimen showed 
that the tumor appeared to ha\ e been incom 
pletel> removed 

In addition to these 35 cases of papillary 
tumors of the thyroid itself we hav e observ ed 
13 cases of papillary tumors arising m lateral 
aberrant thyroid tissue In 5 of these i 0 cases 
the thyroid gland has contained papillary 
tumors similar to the tumors in the lateral 
cervical region In 0 cases the thy roid tumor 
was believed to be malignant >et no patient 
has died as the result of the disease In no 
instance has distant metastasis occurred and 
in no instance have we any proof that the 
lateral nodules are metastases rather than 
multiple primary tumors 

In short it would appear that the papillary 
group of tumors of thyroid and lateral aber 
rant thyroid origin are remarhabh benign 
do not tend to metastasize and if completely 
remov ed will not recur E\ en an apparentlv 
incomplete removal has been followed m 1 
instance by no recurrence ov er a 4 y ear period 
It is, therefore questionable whether these 
tumors are true carcinomas or whether they 
should be classified as only locally malig 
nant as are the mixed tumors of the sain ary 
glands 1 

•Of the 3 1* es former)? d med is p till rj rcmom but elm 
sled from this enes bee f d 01 ost fcl i t reins pa 

lirats re live od with t end nc f recurrence ye re od 1 years 
respett eriy *St« operatw od tfa th rd died f V ! t 1 to last es 


TUMORS OF LATERAL ABERRANT 
THYROID ORIGIN 

Literature In 1932, Moritz and Bavless 
reported 6 tumors of lateral aberrant thyroid 
origin and collected 103 cases from the litera 
ture Smce that time 26 additional cases hav e 
been reported making a total of 135 cases 
Moritz and Bavless classified 31 of their col 
lected cases as malignant and «mce their 
report this number has been increased to 45 
Only 2 of the 45 patients with malignant 
tumors of lateral aberrant thyroid origin hav e 
been reported to hav e died as a result of recur 
rence of the tumor following operation In no 
case has either local or distant metastasis of 
the tumors been proved The remarkable 
survival record of these patients cannot fail 
to raise the question of whether or not the 
tumors in question are really malignant 
The strongest advocate of the malignancy 
of lateral aberrant thyroid tumors has been 
DunhiU who reported 4 ca c es, 2 of which he 
was unable to trace more than 3 years after 
operation In the third case a local recurrence 
developed and the patient died without 
evidence of distant metastasis 9 months after 
operation The fourth patient died as a result 
of intestinal obstruction secondary to a pelvic 
malignancy, the type of malignancy having 
apparently never been determined The only 
deduction that can be drawn from this group 
of cases is that tumors of lateral aberrant 
thyroid origin may recur locallv if thev are 
not completely remov ed 

Many of the tumors m the collected «enes 
were de<cribed as showing extensive metas 
tasis to the cervical lymph nodes Similarlv 
it has repeatedly been stated m the literature 
(8 31) that metastasis to the regional Ivmpb 
nodes is commonly associated with papillary 
carcinoma of the thy roid 

In our experience papillary tumors of the 
thyToid hav e not metastasized to lymph 
nodes Recently it has been recognized (6) 
that in the presence of lateral aberrant thy 
roid tumors, the thyroid gland is apt to con 
tain co incidentally 1 or more papillary tu 
mors similar to those m the lateral cervical 
regions It is, therefore clear that it v> 
difficult to differentiate between (1) a papil 
lary adenoma of the thyTOid associated with 
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multiple papillary adenomas of lateral aber- 
rant thyroid origin, and (2) a papillary car- 
cinoma with metastasis to the ccrucal nodes 
Histologically there is little to differentiate 
the two 

Ly mphoid tissue tends to be present in all 
lateral ccrucal sinuses, cysts, and other cm 
bryological anomalies of the neck Lateral 
aberrant thyroid tumors are no exception to 
this rule as they also tend to contain consider 
able 1} mphoid tissue and may hav e the his 
tological appearance of a ly mph node contain 
mg metastatic carcinoma (Fig 1) In short 
the final answer to the question as to whether 
these tumors are benign primary tumors or 
metastatic carcinoma must be decided by the 
clinical course of the tumor and the surx i\ al 
of the patient Since there is no case either in 
our senes or in the literature in which the 
tumor has continued to disseminate itself 
after operation and has thereby caused the 
death of the patient, it would appear that 
these tumors are essentially benign and should 
not be classified as metastasizing carcinomas 
of the thy roid 

Clinical material In the past 15 years, 13 
patients with tumors ansing in lateral aber 
rant thyroid tissue ha\c been seen at the 
Cleveland Clime By some freak of distribu- 
tion I hav e operated upon 6 of these in the last 
2 years Tour cases m this group are of par- 
ticular interest from both clinical and patho 
logical standpoints, not only because of the 
extensiveness of the involvement, but also 
because of the difficulties involved in inter 
preting the histology of the tumors 

Case 1 The patient was a married woman 27 
years of age who complained of a painless lump in 
the posterior tnangle of the neck just abo\e the 
claMcle The enlargement was noted during a preg 
nancy Examination showed a slight, firm enlarge 
ment of the left lobe of the thyroid, multiple soft 
movable tumors in the postenor triangle on the left, 
and several small soft nodules deep to the sterno 
mastoid on the right A clinical diagnosis of tuber 
culous glands possibly lateral aberrant thyroid, was 
made and one of the nodules was remov ed for micro 
scopic examination 

The nodules were found to be papilla rv adenomas 
ansing in lateral aberrant thyroid tissue and their 
removal was advised At the time of operation, 25 
separate nodules were dissected out of the neck and 
the left lobe of the thyroid was completely removed 



This lobe showed a diffuse papillomatosis extending 
medtall) near!} to the isthmus The lateral nodules 
were encapsulated but some of them were quite ad 
herent Tho e close to the trachea and the left lobe 
of the thjroid were particularlv adherent and ap 
peared to be involved in a diffuse infiamnntorv 
process which plastered them to the trachea and to 
one another in firm masses 1 his reaetton was the 
result of degeneration and calcification of the tumors 
The patient is well 1 vear after operation (I igs -» 
3 and 4) 

Case 2 The next case is strikingh similar to the 
one just reported The patient was al 0 a w oman 27 
vears of age who e complaint was a painless lump in 
the neck Examination showed multiple soft, mov 
able nodules behind the stcrnomastoid on the right 
and a hard tumor in the right lobe of the thvroid 
A diagnosis of papillarj adenoma of the thvroid and 
multiple papillary adenomas in lateral aberrant 
thjroid tissues was made A block dissection of the 
neck was performed leaving the stcrnomastoid 
muscle but taking the jugular vein and the entire 
right lobe of the thvroid There were 17 tumor 
nodules in all, distributed almost exactly as in Case 
1 All were papillary adenomas and there was also 
a papillary adenoma m the right lobe of the thvroid 
It is now more than r year since the operation 
and the patient is well and has no evidence of 
recurrence 

In the last 2 cases the tumors vv ere clearly 
benign from both the clinical and histological 
points of view In the following cases malig- 
nancy is more difficult to exclude 

C vse 3 The patient w as a w oman 45 y ears of age 
w ho was first seen in the Clinic m 1929, complaining 
of a gradually enlarging mass m the neck Examma 
tion showed a firm, nodular goiter At the time of 
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Fi» i Drawing to how di tnbution { lateral aberrant 
thvroid nodules (ta c i ) 

operation it was found that the left lobe of the thv 
roid contained a hard tumor and a number of small 
nodules were palpable beneath the ternoma toid 
mu de \ subtotal th\ roidectom\ was performed 
by Dr \ 1 Bunts and 4 nodules were eici ed \ 
diagno 1 of papillary adenoma of the thvroid 
P malignant) was made and the nodules were inter 
preted as papillarv adenomas an ing in lateral 
aberrant th\roid ti sue The patient was gi\cn 
2 800 roentgen units to the neck and has remained 
well for 9 \ears with no e\idence of recurrence II 
these tumors had been the result of metastasi from 
a papillary carcinoma of the thvroid I am certain 
that simple eici ion of , meta tatic nodules fol 
lowed b\ 2 Soo roentgen units would not base cured 
the disease 

Case 4 The patient was a man 40 tears of age 
who had noticed a gradually enlarging painless 
lump in his neck for 1 y ear prior to entn Evamina 
tion showed eteralfirm motable nodule lung be 
hind the sternomastoid mu cle and a hard tumor in 
the nght lobe of the th\ roid \ diagnosi of papil 
lary adenoma of the thyroid and lateral aberrant 
thyroid tumors was made ‘wv nodules were re 
moved and a radical rejection of the entire nght 
lobe of the thy roid was performed The pathologist s 
diagnosi was malignant adenoma of the thyroid 
and multiple malignant adenoma an ing in lateral 
aberrant thy roid tissue. There w as definite invasion 


Fig 1 Photograph of lateral aberrant thyroid nodules. 
(Case 1 ) 

of the cap ule of the th\ roid tumor and tumor cells 
were growing in blood \es_el (Fig s) 

Several month later the patient returned with 
a recurrent nodule which was palpable in the nght 
side of the neck beneath the sternomastoid \t 
operation the sternoma toid mu cle the jugular 
vein and all the tumor beanng u ues of the nght 
ide of the neck were removed Nine more nodules 
(making 15 in all) were present in thi tts ue one 
being removed from behind the carotid arterv and 
vagus nerve and several from the upenor medi 
astinum The patient is well iS months after the 
brat operation and there is no evidence of recur 
rence or distant metasta is 

The malignant qualities of the tumor as 
shown bv its invasion of the capsule and the 
blood vessels raises the question of whether 
the nodules m the neck w ere mctastascs from 
the malignant adenoma in the thvroid We 
know how e\ er that malignant adenomas of 
the thvroid rareh metastasize bv the hm 
phatics but tend rather to spread through the 
blood stream to the lungs It is quite po sible 
that distant metastasis ma\ occur or that the 
nodules already remov ed were actual metas 
tases from the thv roid tumor, but their dis 
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Fig 4 Illustration of section of lift lobe of the thj roid 
showing diffuse papillary adenomatosis of the major portion 
of the tntire lobe (Cas" i ) 


tnbution was so similar to that of the nodules 
in the other cases, and metastasis to the 
regional lymph nodes is so rarch seen in ma- 
lignant adenomas of the thy roid, that I behe\ c 
each tumor is a primary malignant adenoma 
arising in lateral aberrant thy roid tissue 
Age The ages of the 13 patients in this 
series vaned from 18 to 56, the average age 
being 34 years Forty -six per cent of the 
patients were between 20 and 30 years of age 
Sex Tumors arising in lateral aberrant 
thyroid tissue are much more common in 
women than in men, the ratio being 12 to 1 in 
this senes In 1 case the tumor was first 
noticed during a pregnancy 

Race Six of the 13 patients in this series 
and 4 of the 6 patients with extensive multiple 
tumors w ere of Jew ish extraction 
Symptoms A painless lump which either 
enlarged v ery slow ly or not at all w as the most 
common sy mptom In 23 per cent of the cases, 
however, the patient had not noticed the 
tumor and it was discovered only during 
examination or operation tor a goiter In only 
15 per cent of the cases was the mass either 
painful or tender The duration of the symp 
toms varied from 1 week to 5 years and aver- 
aged 15 months 

Examination The consistency of the lumps 
was usually described as being either soft or 
firm and the nodules w ere generally considered 
to be lymph nodes The extensiveness of the 
distribution of the nodules was rarely appar- 



ent from external examination, their soft con 
sistcncy and thur location deep beneath the 
sternomastoid rendering them verv difficult 
to palpate In the cases with multiple tumors 
m which the tin roid was similarly involved 
the affected lobe was hard and suggested the 
presence of cither a thyroiditis or a malig 
nancy 

Distribution oj nodules lhe lateral aber 
rant thyroid tissue was found in all triangles 
of the neck In 6 cases the nodules were on 
the left, in 4 cases on the right and in the 
remaining 3 cases the\ were bilateral In 1 of 
the bilateral cases, however, there were mul 
tiplc nodules on one side and only a single 
nodule on the other In Cases n and 13 
there was extensive bilateral distribution of 
the tumors It should be noted that m all 
cases having more than 6 lateral aberrant 
thvroid nodules, 1 lobe of the thyroid was 
involved in a similar pathological process In 
4 of these 6 cases the tumors w ere present in 
the superior mediastinum The nodules were 
also found posterior to the trachea and pos 
tenor to the carotid sheath 

Number of nodules The number of nodules 
varied from 1 to 25, averaging 7 In 4 cases 
only 1 nodule was found and in 6 cases there 
were (1 or more separate tumors In the case m 
which 25 noduks were present the actual 
count could be increased to 30 or more b\ 
separating tumors which were adherent to one 
another but w ere remov ed in a single mass 
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Thyroid gland Two of the 13 patients had 
colloid adenomatous goiters without h>per 
thyroidism and 1 gave a histor> of having had 
treatment for an adolescent goiter In 6 cases, 
(all in patients w ith 6 or more lateral aberrant 
nodules) it was found that the same process 
was going on in the lobe of the thj roid on the 
affected side as in the lateral aberrant tissue 

The findings were as follows adenopapiilo 
matosis, 2 cases benign papillary adenoma 1 
case papillarj adenoma (malignant'*) 1 case, 
malignant adenoma (no papillarj structure) 1 
case and nodule palpable in thj roid (patient 
refused operation) icase Inonlj 5 cases was 
the thyroid normal 

Histology of lateral aberrant thyroid tissue 
In 5 cases the lateral aberrant thjroid tissue 
was found to be composed of cjstic papillarj 
adenomas Solid papillarj adenomas were 
present in 5 cases In 1 case the tumors were 
papillarj adenomas (malignant 1 *) in 1 case 
the tumors were interpreted as frankly malig 
nant papillarj adenomas, and m 1 case thej 
were malignant adenomas with no papillarj 
structure In this case each of the 17 tumors 
was apparentlj an independent malignant 
adenoma with structure similar to the malig 
nant adenoma in the lobe of the thjroid An 
iodine determination done on the lateral 
aberrant thjroid tissue in case 13 showed 3 4 
micrograms of iodine per 100 milligrams of 
tissue 

Prerious treatment In 4 cases roentgen 
therapy was given before operation without 
anj change m the size of the nodules In 1 
of these cases a biopsy taken at another hos 
pital was reported to have shown metastatic 
carcinoma The roentgen therapj failed to 
produce any degenerative changes in the 
tumor did not diminish the size of the nodules 
and did not prevent the appearance of addi 
tional nodules which were later excised 

Diagnosis In onlj 3 of the 13 cases was the 
correct diagnosis made before operation In 
a fourth case the presence of lateral aberrant 
thjroid tumors was considered but the diag 
nosis of tuberculous glands of the neck was 
preferred In all the cases in which the cor 
rect diagnosis was made there w ere 6 or more 
nodules in the neck and the lobe of the thj 
roid on the affected side was involved 


The distribution and consistencj of the 
nodules usuallj suggest that thej arc lvmph 
nodes The pre operative diagnoses in the 
13 cases were tuberculous glands, 4, lateral 
aberrant thjroid 3, branchial cleft cjst, 2 
nodules unsuspected until operation (thj 
roidectomj) 2, ljmphoma 1 abscess, 1 

At the time of operation the nodules were 
usuallj recognized as lateral aberrant thjroid 
tissue \Y hen cj Stic, there is a characteristic 
bluish discoloration similar to that of a cjstic 
adenoma of the thjroid When solid thej 
are of a reddish color and resemble thjroid 
tissue 

The characteristic feature that diffcrenti 
ates these tumors from ljmph nodes is their 
vasculantj and the presence of clearly visible 
blood v essels in the capsule In some cases the 
tumors are adherent to one another and to 
surrounding structures and maj be either 
calcified or surrounded with thick hjahne or 
fibrous capsules These changes occur onlj 
when there is degeneration within the tumor 
and tend to be most marked in the nodules 
near the trachea 

In this senes of 13 cases the tumors of 
lateral aberrant thj roid origin can be roughlj 
div ided into 2 groups There is first, the group 
of 4 cases in which palpation and exploration 
reveal a normal thjroid and onlj 1 lateral 
tumor and second the group in which more 
than 6 tumors arc present and 1 lobe of the 
thyroid is similarly involved In the multiple 
group, when the thjroid is involved nothing 
short of a radical resection of the affected lobe 
of the thj roid and a thorough exploration of 
the neck with removal of all nodules has 
effected a permanent cure Tour of the 6 
patients in this group have each been sub 
jected to from 2 to 4 operations because the 
extent of the involvement was not at first 
appreciated and complete excision of all tu 
mors was not carried out 

End results Two of the 13 cases in this 
senes have not been traced since operation 
None of the 11 remaining patients, all of 
whom have been followed for periods varjing 
from 4 months to 13 jears (an average of over 
4 jears) has died as a result of thjroid or 
lateral aberrant thjroid disease, and at the 
present time no patient is knowm to be suffer 
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ing an) disability as a result of recurrence 
Onh 2 patients rectiv ed deep roentgen 
thcrapv after operation 
One of the patients in this sene* had 2 
nodules palpable prior to operation Onh 1 
of these (a papillarv adenoma) \\ as remo\ ed, 

) et the patient has Ii\ ed 13 v ears since opera 
tion and the remaining nodule has not en 
larged or produced an> s> mptoms In Case 
13 interpreted as a malignant papillary 
adenoma arising in the lateral aberrant thy- 
roid, the patient is well and has no evidence 
of recurrence 4 y ears after operation in spite 
of the fact that the growth was invasive and 
was not complctch removed This patient 
was gi\cn 3,400 roentgen units to the affected 
side of the neck A third patient had her first 
2 operations elsewhere and has had 2 sub^e 
quent operations for benign c>stic papillar) 
adenomas \t least 6 nodules in all lm c been 
remo\ed and now 5 years after the original 
operation, a nodule is palpable in the right 
lobe of the th)roid This was one of our 
earlier cases and the th) roid itself w as not 
explored at the time of operation The nodule 
now palpable is in all probabilit\ a papillary 
adenoma of the th\ roid 

In 2 of the remaining cases, recurrences 
have been excised The recurrences appeared 
2 months after the original operation in 1 
case and S months after the original operation 
in the other In both instances the recurrent 
nodules were widel) distributed and doubtless 
represented tumors which were so small at 
the time of the first operation that the) 
escaped detection To date, therefore, in a 
series of 13 cases, 4 patients have had proved 
recurrences all of which have been controlled 
b) a second operation 
Roentgen thcrap\ Tour of the 13 patients 
in this series receiv ed roentgen therap) before 
operation In none of these cases was there 
an) appreciable diminution m the size of the 
nodules nor did the roentgen therap) effect 
an) histological changes or bring about an) 
evidences of degeneration In r case the 
growth of the tumor continued after 4,000 
roentgen units and there was a recurrence of 
the nodules 8 months after the first operation 
In 2 instances roentgen therap) was given 
after operation In 1 of these cases it would 


appear that the x ra) had held the tumor m 
check But similar experiences with other 
cases in which roentgen therap) was not given 
cannot fail to suggest that the result might 
have been the same had no roentgen therap) 
been used 

lumors arising in lateral aberrant th)roid 
tissue grow slowlv , arc well differentiated, and 
often seem capable of l)ing dormant for man) 
vears Trom their high!) differentiated his 
tological appearance it is difficult to see how 
the) could respond to roentgen therap) 
Their clinical behavior makes it difficult to 
evaluate the results of irradiation Since per- 
manent cure has been effected in all patients 
subjected to surger) alone I can sec no indica 
tion for adding roentgen therap) to surger) 
in the treatment of lateral aberrant thvroul 
tumors that hav c been clcanl) excised 

Additional cases There arc 2 additional 
cases that are difficult to classifv the operat- 
ing notes and pathological reports containing 
certain inconsistencies which make it impos- 
sible to be certain that the tumor was removed 
from the lateral cervical region In 1 case, 
“lobulated, highl) differentiated, colloid thy- 
roid tissue” was reported in the wall of a c)St 
Clmicall), this C)st was described as being in 
the midline, but at the time of operation an 
apparent attachment of the c> st to the lateral 
phar)ngeal wall was said to be present In 
the second case, in the course of a th)roidec 
tomv a “well differentiated colloid adenoma” 
was said b) the pathologist to have been re- 
moved from the lateral cervical region No 
mention of this piece of tissue was made in 
the operating note 

It is interesting to note that neither of 
these specimens shows an) histological evi 
dence of papillar) structure or of malignant 
change These are the onl) 2 specimens in 
this group of lateral aberrant thyroid tumors 
which fail to show either of these qualities 

Moritz and Bay less have reported 2 cases 
in which tumors, apparently removed from 
the lateral cerv ical region and not connected 
with the thyroid, were found to contain 
colloid adenomatous thyroid tissue without 
papillary structure 

In all of CattelTs 13 cases, however, and in 
the majority of other recently reported tu- 
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mors, of lateral aberrant thvroid origin the 
papillarv structure is a constant finding Tu 
mors arising from the median anlage and 
thyroglo-'Sal tract howe\er do not ha\ e this 
tendency to papillary structure I am in 
chned therefore to believ e that the first of 
these cases is a thv roglossal tumor and the 
second merelv an adenoma shelled out of the 
thv roid gland 

CONCLUSIONS 


Papillan tumors arising m thvroid and in 
lateral aberrant thvroid tissue are remarkabh 
benign The clinical beha\ lor of these tumors 
whether they are located in the thvroid proper 
or in the lateral cervical region is so similar 
that a common embrv ological origin must be 
suspected 

It these papillarv tumors are completclv 
remov ed thev do not tend to metastasize or 
to recur locallv If a local recurrence should 
follow an incomplete operation rc-operation 
rather than palliation with roentgen therapy 
is advisable When a papillarv tumor is 
present in the thv roid and multiple nodules of 
the same histological structure arc present in 
the lateral cervical region these nodules 
should not be interpreted as incurable metas 
tases from a carcinoma but should be con 
sidered as multiple benign tumors and should 
be removed Likewise when lateral aberrant 
thyroid tumors are found the thy roid should 
be explored to rule out the presence of a 
similar type of tumor It is m\ belief that 
manv cases reported m the literature as papil 
larv carcinomas of the thvroid with metas 
tasis to the regional Kmph glands are in 
rcalitv benign tumors of lateral aberrant thy 
roid origin with a co existent tumor in the 
thv roid gland it«elf 

Roentgen therapv has not been proved to 
be of value m the treatment of papillary tu 
mors of thvroid and lateral aberrant thyroid 
origin Reliance must therefore be placed 
upon the complete removal of these tumors 
bv surgerv What mav at first seem to be a 
hopelessly extensive carcinoma with multiple 
metastasis is often permanently cured by a 
persistent surgical attack Despite the ex 
tensiv ene-s of manv of these operations no 
deaths hav e occurred m the hospital follow ing 
operation 


suvniARV 

i Tw entv cases of papillary carcinomas of 
the thvroid i j ca es of papillary adenomas of 
the thyroid, and 13 cases of papillary tumors 
arising m lateral aberrant thyroid tissue are 
reported 

•» In only 3 of the -» o cases of papillarv 
carcinoma of the thv roid has death occurred 
as a result of the tumor 

0 In no instance has it been proved that 
either regional or distant metastasis took 
place 

4 In nearlv half the cases of lateral aber 
rant thyroid di case the lobe of the thvroid 
on the affected side contained a tumor his 
tologicalk identical with the lateral cervical 
nodules 

3 It is often difficult to distinguish be 
tween multiple lateral aberrant thvroid tu 
mors and metastatic papillarv carcinoma in 
cervical ly mph nodes 

6 It is probable that manv cases reported 
as papillarv carcinoma of the thvroid with 
metastasis to the regional lymphatics are in 
realitv benign papillarv lateral aberrant thv 
roids with a co exi tent benign tumor in the 
thyroid gland 

7 Tumors arising in lateral aberrant thv 
roid tissue are essentiallv benign Onlv 2 of 
the 4^ patients classified in the literature as 
having malignant tumors of lateral aberrant 
thyroid origin hav e been reported to hav e died 
as a result of recurrence of the tumor following 
operation None of the 13 patients in this 
senes has died as a result of lateral aberrant 
thvTOid disease 

5 It has not been prov ed that either di 
tant or local metastasis occurs from papillarv 
tumors of lateral aberrant thyroid origin 

9 Surgerv is the treatment of choice for 
all papillary tumors of thvroid and lateral 
aberrant thyroid ongin Roentgen therap' 
has not prov ed effectiv e in their treatment 

1 wish to ctj>W«s m\ indebtedness to Dr Vilen Graham 
for his aid in the inteipretauon of the hi tologj of the 
tumors reported in this p 3 per 
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C\ STIC GROM A O T THE NECK 


Report of Tuent) -Seven Cases 

ROBERT E GROSS M I) and C TRED GOERINGER M D 
Boston Massachusetts 


H \GROUA of the neck is an un 
common endothelial lined cystic 
lesion of Ij mphatic origin which is 
encountered most often in mfanc> 
and childhood Indiv idual reports of this con 
dition hav e appeared from time to time in the 
mtdical literature but few authors have had 
the opportunity to study many of these pa 
tients ttc arc therefore, prompted to pub 
lish our experiences with 27 such cases which 
constitute a larger group than ever reported 
from one clinic According to Dowd the first 
report was made by Rcdenbachcr in 1828 The 
name congenital cystic hygroma yvas first 
employed bv Adolph Wernher in 1843 Tor a 
resume of the earliest publications the tabic 
compiled by Tarr in Dowd s paper is worthy 
ot note The literature on this subject has been 
rcy lew ed on sey eral prc\ ious occasions Dow d 
collected qi cases which had been published 
prior to 1913 Vaughn added to this review 
collecting all cases up to 1934 bringing the 
total to 155 Goetsch in 1938 made an cx 
cellent pathological study of 12 personally 
observed cases Adding a few isolated ex 
amples since the publications of Vaughn and 
Goetsch and including our own 27 patients 
approximately -25 cases have been reported 
to date 

Cystic hygromas have been described in 
other regions of the body particularly in the 
axilla and chest wall and less frequently in 
the groin The cervical lesions however are 
much more common and constitute probably 
four fifths of all hygromas which have been 


Cystic hygromas may arise in many regions 
of the neck They tend to occur most fre 

1 rom the Departments of Virtf > ixi rat hoi oo of the Ch 1 
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Harvard Medical School 


qucntly in the posterior triangle, lying behind 
the sternomastoid muscle occupying the 
supraclavicular fossa (Fig 12) or extending 
over toward the crest of the shoulder (Figs 
1 and 3) In a much smaller proportion of 
cases the cyst may occupy the anterior cer 
vical triangle, but when it does so there is a 
tendency for it to lie in a high position just 
beneath the angle of the jaw (Tigs n and 17) 
or to overlay the ramus of the mandible (Fig 
13) In Case 8 the cyst occupied a very high 
position and there was a projection into the 
floor of the mouth on the homolatcral side 
In a few striking examples of the condition a 
massive cystic structure may completely fill 
the lateral hollow of the neck and extend from 
the side of the head well down to the tip of the 
shoulder (Fig 1) and it may even bulge to 
the subclav icular fossa and axilla anteriorly 
and to the spine of the scapula posteriorly 
In 17 of our patients the swelling was on the 
left side and in the remaining 10 the right side 
was involved 

The size of the mass docs not bear any defi 
nitc relationship to the age of the patient or 
to the duration of the lesion Indeed we have 
encountered some of our largest specimens in 
infants only a few weeks of age The smallest 
cyst in our series is about j centimeters in 
length and 4 centimeters in diameter Com 
monly they are described as lemon sized 
less often they are orange sized, and occa 
sionally the mass is large enough to efface the 
normal contour of the neck on the affected 
side W hen the lesion is small there appears 
to be only a single mass with a smooth well 
rounded external contour but in the larger 
growths a faintly lobulatcd surface indicates 
multilocular dev clopment The cy st is usually 
not tense, and it commonly has a limpid con 
sistency and poorly defined borders While 
the overlying skin is essentially normal in 
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texture, it maj vary somewhat from its usual 
pinkish color and have a slightly bluish cast 
imparted to it b> the undcrhmg fluid lhe 
thinness of the cyst wall and the clear color- 
less nature of the entrapped fluid permit the 
mass to be easily transillummated This latter 
finding is made in all of our cases excepting 
one m which there had been hemorrhage into 
the cyst cavity 

The local swelling is usually noted early in 
life In our series 55 per cent were noted at 
birth, 75 per cent were discoxcrcd within the 
first y car and 90 per cent were present by the 
end of the second year The oldest age in 
which we ha\c seen initial development of the 
swelling was 14 vears However, Hyatt 
Goctsch, and others have cited instances with 
onset of symptoms in adult life 

Males and females arc affected in about the 
same proportions in prcviouslv tabulated 
cases, but in our senes there is a higher inci 
dence m the males in the proportion of 16 to 
1 1 Reference has been made in the literature 
to the tendency of the tumor to occur in the 
first bom child of a family, but in 16 of our 
patients, m whom there arc statements re 
garding the siblings, only 3 were first born 
children 

Our patients were in the following age 
groups 2 were in the first month of life, 7 
were 1 to 6 months of age, 2 wtre 6 to 12 



I IK 1 Ci«c J I ij,ht ch> old infant Cjstic h>proma 
of the nech which was present at birth 


months of age, 7 were 1 year of age, 2 were 
2 vears old, 3 were 4 and 6 vears old, and 1 
was 19 years old 

X ray examination of the cervical mass 
lends little additional information of value in 
most cases The soft tissue swelling shows a 
shadow of rather uniform density with poorly 
defined borders (I igs 2 and 14) 1 he exact 
extent of the cavities can be demonstrated 
better b> the injection of iodized oil, or better 
still an iodide solution, into the cyst as sug- 
gested by M acGuirc and Vaughn Roentgeno- 
logical examination mav aid m showing lateral 
displacement of the trachea or forward dis- 
placement of the upper esophagus The most 
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Fig 3 Ca->e 3 a and b Pre-operatn e photographs 
Fite weeks old infant Hygroma of the neck hr^t noticed 
at birth c Wound 8 days after surgical exci ion of 
hygroma The kin t loo e and w nnkJea but during the 


course of subsequent weeks this redundancy spontaneou ly 
disappeared and a normal contour of the neck was re 
established d Same patient 6 years after operation show- 
ing normal contour of neck 


important use of roentgenological studj is to 
determine the presence of mediastinal in 
volvement which of course would have con 
stderable bearing on the type of therap> to 
be instituted 

PATHOLOGY 

Macroscopic findings The hjgromatous 
evst when removed from the neck is a 
rounded o\oid or smoothh lobulated sac 
(Tigs 4 and 8) which is thin walled and trans 
lucent The paper thinness of the walls and 
the fluid content of the sac impart to the 


specimen a *5oft consistent The structure is 
usuallv monolocular but there ma\ be side 
pockets separated b> fibrous septa which 
freeh communicate with the main caut> 
(fig i 5 ) Thus the puncture of any one of 
the accessory chambers results in a collapse 
of the entire specimen One rarel} encounters 
a group of closelj adherent thin walled evsts 
which do not possess openings between their 
lumina but in one case (Fig ib) we ha\e seen 
this form of the lesion The walls of the cjsts 
ha\e a very low vascularity and the blood 
vessels which are present are alwavs quite 
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Fig 4 Case 3 Photograph of su rgically remov ed cystic 
hygroma The cyst 1 thin walled and is !i„htly lobulated 
The elliptical structure toward the left is an included 
portion of skin 



Tig j Case 3 Photomicrograph of hygroma The cyst 
wall is compn-ed of rather dense connective ti ue ol low 
vascularity The lining membrane const ts of a thin 
endothelium X170 
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Fig 6 Reconstruction of a left jugular lymph sic from 
an n millimeter cat embryo showing relation of the 
lymphatic anlage to the cervical veins (after McClure and 
Silvester) 

small The cy st fluid is characteristically thin, 
clear, and usually colorless though it maj 
possess a very slight yellowish tinge 

Microscopic findings The fibrous wall is 
composed of connective tissue of variable 
celluritv (Fig 5) Collagen may be abundant 
and compact, or maj be scant} and have a 
myxomatous appearance Even in the ab 
sence of infection there are isolated lympho- 
c> tic cell infiltrations, and it is not uncommon 
to encounter l}mphoid follicles with germinal 
centers Blood \ cssels are mostl} of capillar} 
and arteriolar size, larger channels seldom 
being seen A thin la}er of flattened endo- 
thelial cells lines the c}stic spaces (Tig 9) 
Occasionall} a blood vessel, nerve, or small 
muscle bundle traverses a crypt or outpochct- 
mg of the main cy st cav it} , and m each in 
stance this traversing structure is surrounded 
bv a single la} er of endothelial cells 
Goetsch has added greatl} to our under 
standing of the pathological processes m this 
lesion, particularl} in reference to its manner 
o! growth and propagation According to his 
conception there are narrow outgrowths of 
cords of endothelial cells which grow between 
muscle bundles, nerv e fibers, and other struc- 
tures of the neck While these cords are at 
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Tig 7 Sketch showing position of the lymphatic buds of 
the neck and their communications with the venous 
sjstcm as found in the embrjo of a monkcj (Macacils 
nomcstrinus I inn) (after McClure and Silvester) 

first solid, the} later acquire a lumen b} the 
accumulation of a l}mphlihe fluid which 
forces apart the w alls to form an endothelial 
lined sac, which either abuts against the mam 
c}st cavit} or else attains a communication 
with it The continued collection of fluid in 
one of these side pockets or daughter evsts 
enlarges this wedge between the anatomical 
structures of the neck, so that eventuall} a 
muscle fiber, a blood vessel, or nerve becomes 
separated from its supporting structures and 
is surrounded b> a h}cr of endothelial cells 
In this wa} a small strand of muscle, an ar- 
tcr} , etc , appears to finall} traterse the cavit} 
of a h}groma and maj be atrophied b} pres- 
sure from the surrounding fluid 

SYMPTOMS 

As might be expected, a c}stic hygroma 
usually gives little in the way of troublesome 
symptoms Pam or local discomfort is rarelv 
encountered unless secondary infection has 
occurred The tendency of such a cyst to lie 
m a superficial plane of the neck permits it to 
bulge outward and thus be directed away 
from the important and deeply lying cervical 
structures Hence it is rare to have inter 
ference with the normal functions of the 
brachial plexus, the great vessels, the esopha- 
gus, or the trachea While the softness of the 
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1 t> Ca « s Photographs of umcally excised cystic 
h\ groma C> t mea ured , bj 4 b) 4 centimeter?. Lo\cr 
picture sho\ the thin v all w hich are characten tic of the 
sac and also the trabecule which are often found courting 
through the ca\it> 

tumor and its tendenc\ to outward displace 
ment usuallv protect the deep structures from 
damage 2 of our patients had definite tracheal 
compression and another had interference 
with mastication b} protrusion of the C}st 
into the floor of the mouth Goctsch reports 
a patient who had respirator} embarrassment 
due to low tracheal obstruction b\ a prolonga 
tion of the mass well down into the medias 
tinum The larger h\gromas ma\ be bother 
some because the} limit the free mo\emcnts 
of the head and neck merel\ b\ their great 
size In short then such a patient — or his 
parent — complains pnmanlv because of the 
presence of a lump or the disfigurement which 
is associated w ith it 

The local mass is obser\ed for a \anable 
length of time before medical attention is 
sought Some patients are directlv referred 
b} the obstetrician who has noticed the lesion 
at birth It is not uncommon how e\ er that 
advice is not sought for manv months or even 
several vears because the rather innocuous 
appearance of the smaller lesions ma\ excite 



b f 0 Ca c 5 Photomicrograph of cyst wall showing 
the endothelial lining X toij 


little curiositv or anuetv It is characteristic 
of <ome h} gromas to lie rather dormant or to 
increase in izeonlv slowlv ov er a long period 
of time and then to have a sudden augmenta 
tion in size which brings the patient to the 
phv sician s care 

In 3 patients we have noted a relationship 
between the presence of an upper respirator} 
infection and the subsequent sudden enlarge 
ment of a prcviousl} existing cv Stic hv groma 
•\pparentlv the infection has led to plugging 
or partial obstruction of the normal lv mphatic 
channels so that there is a backing up of 
l}mph m the hv groma which causes it to 
enlarge While we have no micro copic proof 
that there are communications between a 
hv groma and the normal lymphatic spaces of 
the neck these 1 olated observations make us 
feel that such anastomoses do actuallv exist 

In ■> of the patients (Cases 11 and 21) noted 
in the preceding paragraph there was suppu 
ration within the hv groma In Case 21 a Sov 
3 v ears of age the cv st had been noted since 
birth but little attention had been paid to the 
mass until it had become infected The local 
findings of course then changed to pre ent all 
of the cardinal signs of inflammation com 
bmccl with a sex ere svstemic reaction and a 
pneumococcus bacteremia from which he 
eventuall} recovered This ca«c along with 2 
others showing wound sepsis following partial 
excision of C}sts hive demonstrated that 
suppuration in these lesions is an extremelv 
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Fig io Ca«e n a Llevcn months old boy with small 
recurrent hy gioma on right side of nccW b Scar show s site 
of previous, operation, at which time an incomplete rtmoaal 


dangerous complication, not only because of 
the rapidity with which it spreads through 
the local regions of the neck but also because 
of the great probability of bacterial invasion 
of the blood stream 

DIAGNOSIS AND DIFFERENT! \L DIAGNOSIS 

Recognition of a hy groma rarely offers any 
real difficult Certainly , in those children in 
whom there is a large, lobulated, bluish mass 
which is co\ered by a v ery thin skin and which 
can be transilluminated, there should be no 
question in making a correct diagnosis If the 
swelling arises in the supraclavicular fossa or 
elsewhere in the posterior cervical triangle, 
most of the other confusing lesions of the neck, 
including thyroglossal duct cyst and branchio- 
genic cyst, can be ruled out at once How 
ever, when a small hy groma which is uni 
locular and smoothly rounded is found in 
front of the sternomastoid muscle these 2 
other lesions may be differentiated only with 
difficulty Points in favor of a hygroma arc 
its ability to transmit light, the rather ill 
defined borders of the mass, and the soft and 
flabby consistency Opposed to these findings, 
the cysts arising from the branchial system or 
thyroglossal duct are not as large, are more 
tensely filled, are apt to hav e a thicker wall, a 
better defined border, and transmit light only 
rarely The branchiogemc cyst may be found 
anywhere along the anterior border of the 
sternomastoid muscle, particularly in its lower 



d 


hid been performed c and d Photographs 4 years, iftcr 
partial cxci ion radium therapy, suppuration and inci ion 
and drainage 

one third, but attempts to move the cyst 
usually disclose some attachments to deep 
cervical structures (14) which arc not such a 
prominent feature in the hygroma Jht mid 
line position of a thy roglossal duct cyst sets it 
apart from a hygroma, which, if it occurs in 
the midlinc, always has extensions well out to 
one side of the neck 

Dermoid cy st of the neck mav occasionally 
be considered in the differential diagnosis It 
usually can be excluded because of the super- 
ficial position of the lesion, its attachment to 
the skin, and the doughy and plastic con 
sistcncy of the mass Malignant neoplasms 
are at times subject to cystic degeneration, 
but there is always some remaining solid and 
palpable tissue which indicates the true nature 
of the sw elhng A deeply seated hemangioma 
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Fi_ i b Ci-f i a and b Photograph of \rarolJ bo\ puratng cvst lrd lo coirpVle d sspoca'-ancie of the Ic^-cul 
with a bvroma which had been prevent since birth (Th-s c and d I ho orra'i’’ taken a-ra-. la rr \ 1 irccr-mcr 
r\ t cub-equentlv became infected i Powi~" an upper of H—ro— .1 f ijawi-- j^> «^r">nurati n lrd ocu'« and 
resptratora 1 dectim. Inci ion and drairage of the “up- dra.na-e 


FL 1 li-e rr a and b Pre-operam-e pboto—aphs of 
3 jear o'd girl with a ki-noa whiih had been p-e*ent for 
1 tears, c and d Po=t ope rati -e photograph w v ich»ere 
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Fig: iS Case a Fhot(v T raph of •mmcaUt removed 
hygroma. There are maluple conunaous lh.n wahed 
Cy The enlarged portion of the <peomcn at the ru_ht 
prevented in the neck and the s-ender part toward the left 
extended along the brachial pleiu. into the axilla. (Case of 
Dr John Homans from the Feter Bent Bncham Ho<p>iaL) 

supported b\ our observations for in children 
who hax e been followed for «ex era! \ ears, we 


taken year* feter the su^n-al excision t' fcTg-rma, how 
it- roml contour of the neck and an almost tnvt-'b.e 
fsU’w. scar 

ban. xct to see a patient in whom there ha 
been a spontaneous disappearance of the max 
It iv true that the c\ vt or c\ t- max decrease 
in size from time to time but the\ will aeasn 
retail and in general wt ha\e tound that 
there is alwaxs a progression in --zc if the 
pauent is followed oxer a long period of Une 
Hence our experience does not permit u- to 
endorse the idea of expectant treatment 
and indeed there is much to bt <aid again t it 
for the tendencx of a hxgroma to suppurate 
after rc'-pjralorx infections makes it de-irab’e 
that this venous complication be avoided bx 
earlx exa ion of the cx 'tic mass. 

2 Spi n *- rcojs regression U 'losing irfor* r 
The introduction of an infectious agent into a 
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hygroma, of course, cannot be employ ed as a 
therapeutic procedure because of the lack of 
measures to control it However, if suppura 
tion docs occur m a hygroma and the patient 
does not die of generalized sepsis, there is a 
strong likelihood that the hygroma util! be 
cured because of destruction of the lining 
membrane by the inflammatory process We 
have seen 2 examples of this m which, follow- 
ing tonsillitis and an upper respiratory mfee 
lion, the purulent exudate accumulating m 
previously existing hygromas necessitated in 
cision and drainage Subsequent to the dis 
appearance of the sepsis and the healing of 
the wound there has been no recurrence of 
these 2 cystic lesions in a period of 5 years 
during which the) have been followed 
3 Aspiration treatment As earlv as 1839, 
Amott advocated the use of aspiration in 
small infants with large cjsts who might not 
be able to stand the insults of a surgical pro 
cedure In a x month old bab> he performed 
repeated aspirations until the child was 4 
months of age and surgical excision was pos 
sible In only 1 instance have we attempted 
this and, after multiple needlmgs, the stag 
nant fluid within the c>st became infected 
We have, therefore, discouraged the use of 
the procedure and would advise it onl> as an 
cmergcnc} measure for relief of pressuresv mp- 
toms such as might occur with displacement 
of the larynx or with compression of the great 
neck \ essels 

4 Injection of sclerosing agents This has 
been suggested b> MaeGuire and others 
Harrower has advocated the use of sodium 
morrhuatc because he felt that open operation 
earned too high a mortality rate In his 
patient 2 cubic centimeters of 5 per cent 
sodium morrhuate were injected into the 
swelling On the following da> the mass had 
increased to one and a half times its previous 
size, but on the third da> it began to shrink 
Six da>s later a second such treatment was 
given and, though there was some postopera 
tive local reaction, the mass had entirel) dis 
appeared m a month After a stud) of patho 
logical material, it would seem that the tbm 
ness of the lining of a hygroma would make 
the lesion almost ideal for injection therapj , 
because the sclerosing agent could be easily 


diffused through the fluid medium and would 
not hav e to penetrate deeply into the tissues 
to destroy the endothelial lajcr However, a 
word of caution must be inserted regarding 
this method of therap) I he hygroma is apt 
to dissect downward to the large vessels of 
the neck and partial!) or complete!) surround 
them If, under such conditions, a necrotizing 
agent is introduced into the h> groma sac, it 
is possible that damage or thrombosis of the 
internal jugular vein or carotid artery could 
ensue I urthermort, the introduction of a 
sclerosing fluid into the sac may be disastrous 
m certain cases in which there appears to be a 
definite communication between the hygroma 
and the \ enous sy stem What appeared to be 
such a connection was well demonstrated in 
Vaughn's patient who was studied roentgeno 
graphically after the introduction of iodized 
oil into the hygroma X ray plates taken 1m 
mediately after the injection showed clearly 
the outlines and extent of the cystic swelling, 
but a plate one half hour later showed com 
pletc disappearance of the opaque medium 
which presumably had run ofT into some com* 
municatmg vein It is not difficult to con 
template the possible complications had a 
sclerosing solution been introduced into this 
lesion Therefore, the likelihood of overlooking 
a small ly mphaticov enous anastomosis leads 
us to discourage the injection therapy m all 
cases 

5 Use of scions The use of a seton to at 
tempt destruction of a hy groma has been ad 
vocatcd by sev eral authors Volker performed 
this procedure on a newborn child who died 
16 days later Smith reported 5 hygromas 4 
of the neck and 1 of the chest, treated with 
setons consisting of a single thread of fine silk 
which w as led through less prominent portions 
of the tumor, allowing some inflammation and 
induration to occur before withdrawing the 
thread However, we agree with Gurlt that 
the procedure is dangerous on the grounds 
that diffuse uncontrollable suppuration and 
fatal infections are apt to occur 

6 Radium or roentgen ray irradiation New, 
m 1924, was the first to treat a hygroma suc- 
cessfully with radium Figi has been the 
principal proponent of radium therapy He 
treated a series of 12 cases from the Mayo 
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Clmic employing from 3 000 to 7 000 milli 
gram hours of radium (applications made at a 
distance of 2 5 centimeters using 2 millimeter 
lead screening) These were repeated at in 
tenals of 2 or ^ months the av erage patient 
receiving 4 treatments Se\en of these cases 
died of sepsis originating in the local lesion 
but 4 had been infected prior to the first apph 
cation of radium Of the 5 patients who sur 
v n ed 3 were entirely cured and the *» remain 
mg w ere much impro\ ed 

Radium has been employed in only 1 of our 
patients (Case 11) Following surgical exci 
sion there was a recurrence for which radium 
therapy was begun on the tw enty second post 
opera tn e da} 6 3 milligrams of radium being 
used for 4 hours to each of 4 separate areas 
Within 2 months there was complete dis 
appearance of the mass but 2 years later 
there was a recurrence The recurrent cy st be- 
came infected was incised and drained and 
has not reappeared in the subsequent 5 years 
during which it has been follow ed 

X ray irradiation was employed in Case 20 
of our senes (Fig 13) Without pre\ious 
therapy the treatment was given with diffuse 
exposure over the cyst employing 160 kilo 
volts 5milliampLres tube distance of 40 centi 
meters for 26 minutes with filters of yi milli 
meter copper and 1 millimeter of aluminum 
This dose of approximately 250 r units was 
repeated 1 month later For the ensuing 
2 months under observation there was no 
appreciable reduction in size of the mass and 
surgical excision was subsequently resorted 
to with success 

In general then it may be stated that 
radium or x ray irradiation is not a very 
promising therapeutic measure and should be 
employed only for those cases in which there 
is mediastinal involvement or in which there 
is some other disease which contra indicates 
operativ e excision 

7 Surgical excision The complete removal 
of a hygroma by surgical dissection has prov ed 
to be the most satisfactory method of treat 
ment Many surgeons hav e e\ aded this under 
taking believing that the young patient does 
not take an anesthetic well that the dissec 
tion is tedious and difficult and that the 
attendant mortality is high Contrary to 


these statements it has been our experience 
that a child, even a newly born infant will 
tolerate ether anesthesia extremely well 1/ 
administered by a capable anesthetist, that 
the excision of a hygroma can be performed 
with thoroughness if care is exercised that 
the resulting mortality is low and that perma 
nent cure can be expected 

In all cases we have employed ether or 
avertin (80 milligrams per kilogram) with 
ether and have found these extremely satis 
factory Great muscular relaxation is not re 
quired and the necessary depth of anesthesia 
can be maintained over a long period of time 
without difficulty 

In general the skin incision should be made 
m a direction which will later correspond to 
the normal folds of the neck If the mass is 
relatively small none of the ovcrlving skin 
need be cut away but if the hygroma is. large 
it may be desirable to remov e an elliptical por 
tion of the skin so that there will not be too 
much excess tissue when the cutaneous flaps 
are later brought together It is not necessary , 
however to plan on an accurate adjustment 
of the skin folds to remove wrinkles at the 
time of the wound closure for it has been 
amply demonstrated that large and disfiguring 
cutaneous folds will disappear rapidly and a 
pleasing contour of the neck will be rc estab 
lished in a few months time (Fig 3) 

The dissection and removal of a hygroma is 
usually easy if patience is exercised and haste 
is avoided The overlying skin though tense 
and thin will readily separate from the under 
lying cyst If the wall of the cyst is closely 
followed blunt dissection vnll disclose a plane 
of cleavage leading almost entirely around the 
mass When the proper plane of cleavage is 
found and followed little bleeding is en 
countered for vessels running to the hygroma 
are quite small in size and few in number In 
general the large unilocular evst is more casv 
to dissect than is the small multilocular lesion 
which is apt to be v erv adherent to surround 
ing structures 

The cy st w all is lit tie more than ti «ue paper 
in thickness and tends to tear easily hence it 
is important not to grasp the cyst with in 
struments but rather to hold it with the 
gloved hand or with a piece of moist gauze 
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Every effort should be made to keep the evst 
intact, for as long as this is done the borders 
of the structure are readily definable, but 
once the mass has collapsed there mi) be pro 
longabons outward between the muscles or 
\essels of the neck which will be cut across 
and be overlooked Such an island of tissue 
which is left behind must necessarily act as a 
focus for recurrence of the lesion Hence, 
meticulous technique must be cmp!o>cd to 
prevent rupture of the cyst and to avoid 
leaving bits of the endothelial lining if subse- 
quent recurrence is to be av oided 
The removal of a h> groma ma> lead the 
operator extensiv cly into the planes of the 
neck for it is the nature of the lesion to possess 
projections along the great vessels, between 
muscle bellies along the brachial plexus, into 
the axilla, or downward over the surface of 
the apical pleura Such a behavior at once 
implies that care must be employed m order 
to insure that all of the contiguous and 1m 
portant structures of the neck might be left 
uninjured The internal jugular vein, carotid 
arteries, and branches of the brachial plexus 
are all large enough so that the) can be east!) 
identified and avoided, but the hypoglossal 
nerve and the lower filaments of the facial 
nerve are apt to be overlooked and severed 
w ith resulting distressing deformity Mason 
and Baker ha\ e recommended that for tumors 
high m the parotid region it is safer to incise 
the skin w ell up behind the ear and first expose 
the facial nerve so that it can be identified 
along its entire course as the subsequent dis 
section proceeds anterior}) In affirming this 
teaching, we would also add that whenever 
the dissection carries one m front of the sterno- 
mastoid muscle it is best to identify the spinal 
accessor) nerve immediate!) so that it can be 
isolated and retracted to the upper border of 
the operative field 

The wound should be closed so that the 
edges of the platysma musde are approxi 
mated If this is done painstakingly, there 
will be little tendenc) for separation of the 
skin margins and the resulting cutaneous scar 
will be minimal and almost invisible (Figs 12 
and 17) Drainage of the w ound is not neces- 
sary if hemostasis has been complete The 
dressing must be carefull) applied to insure 


against accumulation of plasma and to pro- 
mote adequate anchoring and healing of the 
undermined flaps of skin 

In near!) all cases the hygroma can be re- 
moved completel) at a single operation How- 
ever, m an infant a few weeks of age with a 
very extensive growth, m whom operation is 
imperative because of respiratory distress, it 
would probably be best to plan a multiple 
stage procedure, remov mg only a portion of 
the grow th at each stage 

The operative mortality should be low In 
25 of our patients surgical removal of the cy st 
was performed in 1 or more stages with 2 
deaths In one of these cases there was sepsis 
m the cyst prior to operation and probably 
excision should not have been undertaken 
In the other fatal case suppuration occurred 
in the wound subsequent to the operation and 
the patient died of diffuse cellulitis of the 
neck and a resulting bacteremia Recurrence 
of a hy groma should be rare if surgical excision 
is properly performed In 3 of our patients 
only a portion of the hygroma was removed 
at the first stage, leav mg the complete excision 
of the remaining cy stwall until a latter sitting 
In every case following such multiple stage 
procedures all of the cyst could be finally re- 
moved and there was no recurrence Like 
wise, in nil cases in which the hygroma was 
completely excised m r operation, no patient 
had a recurrence 

SUMMARY 

1 Lxperiences with 27 cases of hv groma 
tous cervical cysts are reported Cystic 
hygroma of the neck is a lesion occurring 
chiefly m infancy and childhood It is first 
noticed in about half the cases at birth and is 
observable m 90 per cent of the patients by 
the end of the second year, yet the first onset 
of the swelling may not appear until later 
childhood or even adult life The mass grows 
slowly and is composed of a thin walled Cyst 
(or cysts) which is lined by an endothelial 
layer of cells and which is filled by a dear and 
colorless fluid The specimen may varv in size 

a * cu centtrne ters m diameter to one 
v,hlc tU“ a3 ’ be larger than the patient’s head 

2 The lesion is a congenital one and is pre- 
sumably derived from rests of endothelial cells 
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which were split off and isolated from the fetal 
ljmphatic sjstem which arises from the 
primitive lymphatic buds of the neck 

3 The enlarging cjst ma> give symptoms 
from pressure on the trachea pharjnx or 
other structure of the neck It ma\ be so 
large as to interfere with movements of the 
head and neck In the average case there art 
no distressing sjmptoms but there is marked 
cosmetic disfigurement There is a distinct 
tendency for a hygroma to suppurate par 
ticularl} following an attack of tonsillitis or 
an upper respirator} infection If bacterial 
invasion of a hygroma does occur there are 
profound constitutional S}mptom« for bac 
tercmia may follow and the resulting mor 
talit} is wry high Therefore all hjgromas 
should be removed in order to avoid the 
dangers of infection and its complications 

4 Treatment with the use of sclerosing 
fluids is probablj hazardous because of the 
possibility of introducing some of the necro 
tizing agent into the general tymphatic or 
venous s} stems bj waj of small unsuspected 
communications The use of radium or roent 
gen raj irradiation as a therapeutic measure 
has given irregular and disappointing results 

3 The treatment of choice is complete sur 
gical excision This can be accomplished usu 
all} in one stage except in those instances 
when the c>st is ixtremel} large The mor 
talitv from operative treatment should be 
verj low and the incidence of recurrence 
should be negligible 

6 In the present series of ->7 cases there 
were 2 deaths following operation both 
attributable to sepsis In 1 of these the cv st 
was infected prior to operation m the other 
the wound was infected subsequent to the 
surgical procedure In the -’2 patients who 
have been followed from 1 to 13 years after 
operation there has been no recurrence of the 
hygroma in an} case The cosmetic results fol 
low ing excision of the c\ sts ha\ e been excellent 
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THE USE OF PROSTIGMIN METHYLSULFATE IN III E 
PREVENTION OF POSTOPERATIVE INTESTINAL 
ATONY AND URINARY BLADDER RETENTION 

PHILIP A WARDEN M D , and ERNEST G \\ ILLIAMSON, MD,FRCS,rACS, 
Philadelphia, Pennsvlvann 


T HE possibilitv of postoperative m 
tcstmal atonv and urmarv bladder rt 
tention must be considered in at! major 
operations particular!) tn those be low 
the diaphragm According to Jordan, some 
degree of urinary retention occurs m 50 to 80 
per cent of patients after operation, similarh 
postoperative intestinal aton>, as reported 
m the literature, also frequent!) occurs Sur 
geons therefore welcomi. a method which sue 
cessfull) reduces or prevents the incidence 
of these complications The importance of 
prostigmm 1 m the treatment of paral) tic ileus 
is well established, in this report we are con 
cerned onl) with the use of prostigmm as a 
preventive against postoperative intestinal 
distention and urinary retention It is our 
belief that prostigmm is of definite value m 
preventing the postoperative occurrence of 
these two conditions 

For >ears it has been known that ph>so 
stigmme aids in overcoming intestinal disten 
tion, but the undesirable by effects of th^ 
drug prevent its routine use 
In 1931 White and Stedman determined 
that the physiological properties of physo 
stigmme were dependent on the presence of 
the urethane group in the molecule, and they 
were able to demonstrate that alkyl substi 
tuted phenyl esters of carbamic acid in a 
manner similar to physostigmme Following 
this lead, Aeschhmann and Remcrt expen 
mented with these esters and concluded that 
the dimethyl and the methylphenyl carbamic 

From the Presbyterian Hospital Philadelphia Pennsylvania 
'Theie are tv,® salts of pro stigmin— prostigmm methylsulfate 
and prostigmm bromide Prostigmm raethyUulfate is as ailabie in 
1 cubic centimeter ampuls of r iooo solution and t 4000 solution 
To avoid burdensome detail hereafter in this report ampuls of 
the 1 jooo solution will be referred to as prostigmm regular and 
ampuls of the j ^000 solution as prostigmm prophylactic Pros 
tiguun bromide is available as oral tablets and is u«ed in tbe 
treatment of myasthenia gravis 


esters of 3 hydroxy phenyl trimclhvl am 
monium methy lsulfatt were at least equally 
as effective in their action on the intestine as 
physostigminc 

Ihc methy lsulfatt salt of the dimethyl 
ester was finally chosen as the most desirable 
compound and was made available for clinical 
use under the trade name of prostigmm 

The drug is non hygroscopic and is stable 
in aqueous solution 1 he molecular structure 
is less complicated than that of physostigmme, 
and is as follows 



N(CH»), SOiClU 

Dimethyl carbamic ester of 3 hy droxypheny I tnmethyl 
ammonium mcthylsulfatc 

The ampul solutions of the drug are suitable 
for subcutaneous or intramuscular injection 
The activ ity of the body cells under the con 
trol of the autonomic nervous system is dc 
termmed by the balance struck between the 
stimulation of the sympathetic and pan 
sympathetic divisions of the system The 
stimulation or drive of the parasympathetic 
nerves is effected or attended by the release 
of acetylcholine at the junction between the 
nerve termination and the receptor tissue, 
which acts as a bridge for the free flow of 
energy from effector to receptor tissue, result 
mg m cellular action Chohne esterase, also 
present at the junction, eventually destroys 
the acetylcholine after a physiological interval, 
and thus terminates the stimulation of the 
parasympathetic nerve endings On the basis 
of these concepts, alteration of the acetyl* 
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choline choline esterase balance or the use of 
drugs affecting their interaction stimulates or 
depresses parasympathetic activity Pros 
tigmin inhibits choline esterase and therefore 
is a cholinergic drug In the postoperative 
patient there is apparently an autonomic im 
balance with either sympathetic stimulation 
or parasympathetic paraly sis This hypothesis 
affords a physiological explanation of the re 
taxation of the intestinal and bladder muscu 
lature manifested clinically as intestinal 
atony and urinary retention Prostigmm 
being a cholinergic drug arouses parasympa 
thetic activity which is follow ed by increased 
tone and peristaltic activity of the intestinal 
and vesical musculature 

This effect of prostigmm on intestinal 
tonus has been demonstrated experimentally 
(22) The action on the bladder is less evident 
Mycrson has shown that the administration 
of prostigmm combined with acetyl beta 
methvlchohne is followed by very marked 
stimulation of the bladder musculature how 
ever the use of the combination appears to 
have dangers which outweigh the clinical ad 
vantages in light of present knowledge 

Prostigmm m the therapeutic dosages 
ordmanh emploved in postoperative atony 
and retention (» e o 2 3 to i o mgm ) is free 
from undesirable b\ effects on the cardio 
vascular system the pupil the sw eat glands 
and the salivary glands (6) Toxic symptoms 
in the normal human being after the oral in 
gestion of qo milligrams of prostigmm have 
been described by Goodman and Bruckner as 
follows brad} cardia intestinal discomfort 
and activ>t\ shock skeletal muscle activity 
spasm of accommodation and miosis Uro 
pine w as found to be a specific antagonist 

Prostigmm m the prevention and treat 
ment of intestinal atony has been the subject 
of numerous reports in the literature One of 
the most recent reports comes from Harger 
and Wilkey who employed prostigmm with 
complete satisfaction 10175 postoperativ e ab 
dommal cases These authors used the 1 4000 
solution at 2 hour intervals with no untoward 
after effects 

There are relatively fewer articles on the 
use of prostigmm m postoperative urinary 
bladder retention D uschl w as one of the first 


to be impressed with its value ra this comb 
tion Several other investigators have found 
prostigmm an aid to micturition m the po*t 
surgical patient 

We u^ed prostigmm in a scries of 253 opera 
live cases of which 250 were studied for 
intestinal distention and 247 for urinary 
bladder reten tion Three of the cases im oh ed 
such surgical procedures as first stage eolos 
tomy and could not be studied from the stand 
point of intestinal atonv and 6 involved 
op rations on or near the bladder wh-re 
catheterization was routine 

The intestinal group was divided into those 
cases m which there was no distention de 
tectable those with slight and brief periods of 
distention those with moderate distention 
lasting up to 36 hours and those with severe 
distention tasting more than 36 hours 

The diagnosis of unnarv retention was 
based on the necessity for catheterization 
which was done at the eighteenth hour after 
operation or before that time if the patient 
complained of discomfort 

The intestinal distention series and the 
urinary retention senes were each subdivided 
into three groups (\) those receiving pros 
tigmin both before and after operation (B) 
those receiving prostigmm before operation 
only and (C) those receiving prostigmm after 
operation only 

In groups A and B when possible three 
injections of prostigmm were given at con 
vement intervals over the period of 18 hours 
immediate]! preceding operation In groups 
\ and C the administration of prostigmm was 
started w ithm 4 hours of the patient s return 
from surgery and continued at 4 or 6 hour 
raterv als for a total of 4 to 6 doses or more if 
distention or retention appeared imminent 
V soft rubber tube was inserted into the 
rectum routinely for a period of one half to 
one hour after each injection of prostigmm 
The results are given in Tables I and II 

We began our investigation using the 
1 2000 solution of prostigmm (prostigmm 
regular) in 1 cubic centimeter doves Later a 
supply of 1 4000 solution (prostigmm propby 
lactic) became available We continued the 
trials using the latter strength without how 
ever, increasing the number of doses or de 
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TABLE I — POSTOPERATIVE URINARV 
RETENTION— 247 CASES 



Prostigmin even 

After 

operation 

onlj 

1 Both before 
and after 
operation 

Before 

operation 

only 

No catheterization 

87 

t3 

134 

Cathetenzed once 

a 

0 

* 

Cathetenzed more than 

1 

0 

8 

Percent* ee cathetenzed 

3 3 

0 

\ 60 


creasing the interval between injections 
Prostigmin prophylactic (1 4000) was equally 
as effecti\e as prostigmm regular (1 2000) 
in preventing distention and retention of 
urine (Tabic III) 

In groups V and B combined, in which 
prostigmin was given before operation, the 
incidence of intestinal distention was reduced 
to 5 7 per cent In group Cinw hich prostigmin 
was given only after operation, the incidence 
of distention w as 14 4 per cent No ill effects 
resulted from the continued use of prostigmm 
after end-to end anastomoses and other types 
of gastro intestinal surgery It w as interesting 
to note at the operating table how much better 
the tone of the bowel was in those patients 
who had receiv ed prostigmm before operation 
In the urinary retention series, those pa 
tients receiving prostigmm before operation 
required catheterization in but 3 9 per cent 
of cases, while 6 9 per cent of those receiving 
the drug only after the operation had to be 
cathetenzed It was observed during the 
earlier months of study that some patients, 
during the twelfth and eighteenth postopera 
tive hours, experienced a desire to void but 
were unable to do so until toward the end of 
that period To aid these patients one of us 
(E G W ) devised the plan of giving each 
patient, in addition to the regular routine 
doses, a 1 cubic centimeter injection of 1 2000 
prostigmin every hour for a total of three in- 
jections This resulted in the most gratify mg 
response Most of the patients voided after 
the first or second injection and in no case was 
catheterization necessary 
No patient in the combined senes exhibited 
any marked lowering of the blood pressure or 


TABLE rr — POSTOPERATIVE INTESTINAL 
ATONY — 2 50 CASES 



Prostigmin given 



Both before 
»nd alter 
operation 

Before 

operation 

only 

operation 

onfy 

No distention 

85 

«3 

i»S 

Slight distention 

> 

0 

» 

Moderate distention 

3 

0 

7 

Severe distention 

l 

0 

3 

Percentage siilh 
distention 

66 

0 

16 s 


TVBLt III —RESULTS ACCORDING TO STRENGTH 
OF PROSTIGMIN SOLUTION 


| 

Total cases 

| Distention 


Cases 

Per cent 

Prophylactic <14000) only 

60 

II 

11 1 

Therapeutic (i 1000) only 

MO 

IS 

107 

Both propbylacticand therapeutic | 

ll 

J 

91 


ajo 

>7 

: 

1 


Cathetenzed 



Cases 

Per cent 

Proph> lactic (14000) only 

es 

J 

3 t 

Therapeutic (r jooo) only 

138 

7 | 

S t 

Bothprophylaeticand therapeutic 

n 

l J 

9 t 


>47 

13 ' 



slowing of the pulse There was no appreci- 
able degree of miosis, impairment of accom- 
modation, or sweating This is in agreement 
with the findings of other investigators One 
patient, 4 months pregnant, received the 
routine prostigmm dosage without any dis- 
turbance of the gravid state Some patients 
received as many as twenty four 1 cubic centi 
meter doses of 1 2000 prostigmm Subjective 
complaints w ere rare, and “gas pams” were 
very infrequent Only one patient, a gradu- 
ate nurse, experienced abdominal discomfort 
directly referable to the drug itself This 
girl complained of mild upper abdominal 
pain lasting for a few minutes after each m 
jection had been given The pain ceased as 
soon as the administration of prostigmm was 
concluded 
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CONCLUSIONS 

Prostigmin given prophy tactical!) both be 
fore and after operation is effective m rcduc 
mg the incidence of postoperative intestinal 
atonj and urmarj bladder retention 

The proph> lactic (i 4000) strength of 
prostigmin appears to be as effective as the 
therapeutic (r 2000) strength m preventing 
postoperative distention and retention of 
urme 

If the usual proph) tactic routine seems in 
sufficient to control urinary retention the 
hourly administration of 1 ampul of 1 2000 
prostigmin for three consecutive injections 
gn t$ the desired result 

In the series reported we found no contra 
indications to the use of prostigmin and we 
observed no untoward results A case m 
which there was mild abdominal discomfort 
following the administration of prostigmin is 
described 

REthRl VCES 

1 Viwkumvss J V and Reinfut M The phar 
mace I jfiical acti m of some analogues of physostig 
mine j Iharmacol & Leper "lberap J931 43 
4>3 

t lUk.ru \\ \\ and Vvdri $ L C Pre operative and 
po toperative care of patients undergoing renal 
surgery Surg Clin \ America 1936 16 1J71 

3 Kick W I rophyiams nth prostigmin in gynecologic 

operations Muenchen med Wchnschr 1932 70 
3^9 

4 Bv « R < Report of acase lint \1 J 1937 a 581 

5 Brow* tt and k( BSkOwsM P Experimental studies 

on action of prosJigmm on bladder with cluneal 
cases Polska gaz lek 1933 12 401 

6 Bri m I Treatment of postoperative intestinal 

ileus and urinary retention Cfuyulmed ipjs 1690 

1 Lvkmichvfl I \ I r 42 eR f P VlrKnm I> 
and Wilkie D The therapeutic acinn of pros 
tt„n»n Lancet 1954 1 041 


R Dameshek W Loman J and M versos A Human 
autonomic pharmacology Am J M Sc 1038 
88 

0 David W 1 Paralytic ileus cured with prostigmin 
Lined 1935 1 1 10a 

to III SstVTE ( forces A new cnterolwetic Scalpel 
I i£ge 1932 8, 824 

n DtrscHL L Clinical experience with prostigmin 
Muenchen med Wchnschr 1933 80 464 
ta l iorso \ specific remedy for intestinal and bladder 
atony Riv ital di temped ig 1934 2 63 
ti Fluacalli Treatment of postoperative intestinal 
atony with a new peristaltic Atti e Mem d toe 
Lombards di Chir 1933 r 1049 

14 < oodviss L S ami Bruckner W J Therapeutics 

of prostigmin \ warning coneermrg its oral use 
J \m M Ass 1937 10S 563 
tS IIarcfr J K and tt iLhrv J E Management of 
postoperatn e distention and ileus J Vm M Ass 
1938 1 to r«6 3 

16 Hendler JI 11 Use of prostigmin as prophylactic 

against abdominal distention West J Surg 193 
45 458 

17 Hlblr k Prostigmin in surgery Deutsche med 

Wchnschr 1036 62 791 

15 Jobdxs (_ C l oslopceative urinary rettnti in Vnn 

Surg «p3j 98 i2j 

>9 Lrvis W R and Vxfuiav F I Mo lern method 
for prevention of postoperative distenlion Am J 
Surg iQif 32 302 

20 Myfrson A Human autonomic pharmacolo") 

\lf Theories and results of autonomic drug ad 
ministration J Am M Ass 1938 no 101 

21 I op \ and issiisDi G Prostigmin in the therapy 

of intestinal atony and postoperative retention of 
unne Clujulmcd 1933 14 370 

22 Pomscinuj F A new peristaltic Prosti"tnin 

Roche Med Min 1932 28 363 
21 Svei essfr M Irostigmm Roche Schweiz mod 
Wchnsclr 1933 63 366 

24 Sciilaeme* K Relief of postoperative intestinal 

atony with prostigmin West J Sur» 1936 44 

25 Szvaivskt \ The action of 1 ro tigmm Zentralll f 

Chir J93 59 j 4 j 0 

26 Uz>anski M f V new treatment for paralytic 

decs lllirois M J 1936 o 567 

27 White A C and otedmas t On the pVosostig 

mine like action of certain synthetic urethanes J 
Ihirmacol & I xper Thrrap 1931 4' *a9 



ECTOPIC PREGNANCY 

A Review of Three Hundred Ten Operatne Cases 

I OUIS LANGMAN, M D and Ml RON' GOI DBLATT, M 0 , r A C S , 
New \ork, New \ork 


T HIS is a stud\ of 310 cases in which 
patients were operated upon for 
ectopic pregnancy, or operated upon 
for some other condition but with an 
ectopic prcgnanc> found at operation, during 
a 7 year period from 1930 to 1936 inclusive 
from the gynecological sen ice at Bellevue 
Hospital All of these patients presented a 
history and symptoms warranting admission 
to the hospital, e\ en though immediate opera 
tion was not always performed, and varying 
periods of obser\ation were frequuitl> neces 
sary before a diagnosis was established In 
spite of careful observ ation, sometimes rather 
prolonged, the diagnosis was often incorrect 
as w ill be shown 

INALVSES OF DtTA 

Of the 310 cases, 9 were under 20 years of 
age Light-two were from 20 to 25 \cars, 96 
from 25 to 30 years, 79 from 30 to 35 years, 
35 from 35 to 40 >ears, and 9 were over 40 
years of age It is obvious that the majority 
of cases occurred between the ages of 20 and 
35 years (257} The incidence under 20 and 
over 40 years was comparatively low 

There were 36 colored patients, 273 white 
and i yellow It is interesting to note, and 
perhaps of some significance, that the mci 
dcnce of ectopic pregnancy m the colored 
race is approximately rr per cent, although 
the total admission to the gynecological serv- 
ice runs close to 40 per cent with an extremely 
high incidence of salpingitis An explanation 
of this observ ation is a matter for speculation 
The most common infections and m order 
of frequency were measles, 127, whooping 
cough, 56, mumps, 42, and pneumonia, 24 
There were 115 patients who had had no pre- 

From the Department of Obstetncs and Gynecology \ew 
\ork Um\ers sty College of Medicine and the Obstetrical and 
Gynecological Service of the Third (New Vork University) 
Surgical Dtwsion Bellevue Ho-pital 


vious operations, 50 who had had 1 or more 
curettages, 46 who had had appendectomies, 
37 who had had previous abdominal gyneco 
logical operations, and only 9 who gave a 
definite history of prev ious ectopic pregnancy 
Trom these figures we can conclude that there 
is an unusually high incidence of previous 
lower abdominal surgery, not including pre 
mous ectopics \ definite historv of pelvic in 
fection was obtained in 59 cases, 42 of which 
were gonorrheal, 10 postpartum, and 7 post- 
abortal It is very likely that lesser grades of 
pelvic infection, either gonorrheal -or otherwise, 
were nc\er severe enough to be considered by 
the patient and therefore not obtained in the 
history In spite of this, there is still an mci 
dence of less than 20 per cent of pelvic infee 
tion 

In 99 instances, the interval since marmgc 
was not stated, 20 patients were not married, 
and in 10 the interval was less than 1 year 
It is interesting to note that 66 had an in- 
terval of more than 10 years, and 58 more 
than 5 years since marriage, a total of 124 
out of 21 1 who were married 5 or more years 

The opinion is prevalent that a period of 
complete or relative sterility exists prior to 
the occurrence of an ectopic pregnancy It is 
difficult to evaluate correctly all our figures, 
because of the 77 who were not previously 
pregnant, we are unable to say how many 
practiced contraception or were unmarried 
More than, one third (119) occurred m less 
than 5 years following a previous pregnancy 
In more than one sixth (53), 5 years or more 
elapsed since the last pregnancy In about 
10 per cent (27^, the interval was less than r 
year Trom our observations it would seem 
that overemphasis has been placed on the 
sterility period prior to the occurrence of an 
ectopic pregnancy Practically an equal num- 
ber of patients showed an incidence of less 
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than 2 pregnanaes (i 54} as showed more than 
2 pregnanaes (15^) The number of previous 
pregnanaes appears to bear no relation to the 
incidence of ectopic pregnane* In our 240 
ectopic pregnanaes 12S patients ga\e a his 
ton of j or more abortions -spontaneous in 
duced or both There were S6 spontaneous 
and j6 induced abortions WhSe the number 
of spontaneous abortions outnumber the m 
duced abortions b* 3 o tie are cot convinced 
that either pta\ a role in the causation of 
ectopic pregnane* The same we feel is true 
as regards term pregnanaes 

The greatest number of patient* com 
plained of a cobch* pain severe in degree 
and irregular in contimut* In the neat 
larger group the pain was lancinating in 
character moderate in e*ent> and constant 
As regards radiation of pain it i> interesting 
to note that m approximate!* two thirds of 
the patients no,' the pain was generalized 
o*er the entire abdomen nest in frequenc* 
being the nght or left lower quadrant with 
comparati* eh few radiation* to one or both 
shoulders The following shows the exact 
figures 

The tvpc 01 abdominal pain was cohck* in 
i;o patients lancraatmgw 107 aching in .,1 
no abdominal pain present m 4 and no report 
was gi\ en for ^ The pain in .6 patients was 
«e*ere in 76 moderatt in onl* slight and 
m S patients the decree of abdominal p3in 
was not reported Two hundred nineteen 
patients reported that the pain was irregular 
70 that it was constant 9 that it was rhvth 
rruc and 16 did not state anvthsng relative 
to the continum of pain Pam radiated to 
one or both arms in 6 patients one or both 
^boulders in 6 3 to the left or right abdominal 
quadrant m 79 epigastrium -6 bach 27 
chest rectum 11 and vagina 4 Fne 
did not complain 01 an* radiation of pain 
Xau»ea was the most frequent general 
svmptom (16 cases'^ Aomitmg was next 
(140) followed b* weakness (13^) Fainting 
was the least frequent but did occur in more 
than one third of the cases fgt) When faint 
mg did occur the diagnosis of ectopic preg 
nanc* was usualh correct In the cases 
studied there were oni* ^ instances of actual 
faulting in whom no ectopic was found It 


is \er\ important to note that no general 
svmptoms were present in 32 instances In 
36 ca*es there was a definite hi. ton oi fre 
quenc* and d\ 'una as-oa 3 ted with the onset 
of the svmptoms Half of this number (.S) 
presented bowel svmptoms particular!* pain 
on defecation 

Although more than half of our cases (i6ol 
were admitted to the ho-pital 50 or mo^e davs 
after their last menses 56 cases sought ad 
minion 0 o davs or less from the time of their 
last menstrual period It is difficult to ascribe 
a dear-cut pattern to the tvpe duration and 
amount of bleeding m our <enes of ectopics. 
Bleeding vaned from 'potting of onl* a few 
hours duration to man* week, man* Ume' 
with an interval of no bleeding The quaniit* 
wa* from -cant* to fairl* bnJ* hemorrhage 
with all gradations between \ en few cases 
gate a hi ton of having passed a deadual 
cast In 41 cases the bleeding was continuous 
with the last men_trual period In 9 cases 
there was no bleeding whatsoe* er Pain wa* 
experienced within less t h an .0 da*s from 
the last men.es m more than 75 per cent of 
our <enes There were 60 cases in which pain 
began with the last mense-. 3nd continued 
more or less In 6 instance* onl* wa* there no 
pam present It is difficult to correlate the 
occurrence of the pam with that of the bleed 
uig since both were variable 

A temperature of o*er iox degrees was un 
common A pulse rate of o*er 120 on admiv- 
iion was infrequent in «pite of tbe fact that 
i 0 o patients had 500 cubic centimeters or 
more of free blood in the peritoneal cavil* 
and patient* were m «urgical 'hock There 
was nothing significant about the respiration. 
In more than two-thuds of the case? the 
blood procure was normal There were m 
stances of shock 

Distention of the abdomen wa* present m 
one third of the cases An abdominal mass 
was felt m slight!* more than one tenth of the 
cases Tenderness was noted m both lower 
quadrants in more than one third of the 
patients generalized tenderness m slight!* 
less than one fourth the number In sltghtl* 
less than one fifth there was no tenderness 
Cullens sign was reported on!* twice a! 
though looked for constant!* The cervix was 
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tender on motion in approximately two-thirds 
of the cases The uterus was normal in size 
and position in approximately the same num 
ber In more than three-fourths of the pa- 
tients an adnexal mass tv as palpable and 
nearly alvv ay s tender In more than half the 
cases there was fullness or a boggy or doughy 
mass in the cul de-sac which was practically 
always tender The size of the adnexal mass 
varied from 4 centimeters to 8 centimeters, 
rarely more 

Unfortunately in more than one third of 
the cases a red blood cell count was not done 
In 199 cases in which the red count is re 
ported, 160 had a count of 3,000,000 or more, 
and in only 5 cases was the count less than 
2,000,000 In 250 cases the hemoglobin was 
60 per cent or more More than one third of 
the patients had a white blood count within 
normal limits, and in another third, the white 
blood count ranged between 10,000 and 16,000 
In less than one fifth of the cases did the 
white blood count go over 16,000 The differ 
ential count showed 70 per cent to 80 per 
cent poly morphonudears in one third of the 
cases, and in more than one third, 80 per cent 
to 90 per cent In only one tenth of the c iscs 
were the polymorphonuclears 90 per cent 
or more 

In approximately two thirds of the cases, 
the sedimentation rate was 60 minutes or 
over (Linzenmeier) In one fifth of the cases 
the rate was 30 to 60 mintues In only a 
small group, less than 8 per cent, was the 
sedimentation rate less than 30 minutes It 
is important to note that where the sedimen 
tation rate was 30 minutes or less, the diag 
nosis of ectopic pregnancy was usually not 
confirmed at operation 

In those cases m which the diagnosis is not 
obvious and the symptoms do not demand 
immediate operation, we feel that the Asch 
heim Zondek test is of the greatest aid in 
arriving at a correct diagnosis Ihe test was 
done m 69 cases, and suggested but not done 
in 6 cases In 50 instances the test was posi- 
tive, and m 19 cases it was negative Of the 
positive cases, 45 were ectopics, 3 normal 
pregnancies, 1 complete abortion, and 1 
chronic salpingitis, all of which were operated 
upon for ectopic pregnancy It was noted 
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that in our scries there was only 1 false posi- 
tive (2 per cent) Of the 19 negative tests, 6 
were not ectopic (32 per cent), and 13 were 
ectopics Of these 13 ectopics, 5 gave a history 
of bleeding more than 6 weeks In those cases 
in which the ttst was suggested hut not done, 
half were ectopics, (3 ectopics and 3 not 
ectopics) Excluding abortions and normal 
intrauterine gestation, m doubtful cases a 
positive Aschheim Zondek test always means 
ectopic pregnancy The conv erse, 1 e , a nega 
tive Aschheim Zondek test is not true, for an 
old ectopic may bt present with a negative 
test, depending on the time elapsed from the 
onset of symptoms to the performance of the 
test However, in the face of a negative 
Aschheim-Zondek test, one must be more 
cautious in making the diagnosis of ectopic 
pregnancy for the chances of error are about 
one third (6 in 19 cases or 32 per cent) 


TABLE I — ACCURACV OF DI \GNOSIS COMPARED 
WITn ASCHHEIM ZONDEK. TFST 
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IC31 
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Positive Aschheim Zondek 

0 

7 

7 

4 

6 
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Ectopic 

0 

7 

5 

4 

6 

12 

11 45 

Not ectopic 


0 


0 
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Negative Aschheim Zondek 


2 

z 

I 

7 

6 

2 Ip 

Ectopic 

0 

* 

1 

I 

S 

4 

1 IJ 

Not ectopic 

0 

L_ 

0 

O 


2 

1 6} 


*Diese 3 patients diagnosed as positive ectopics were normal prep 
nancies 

tThese 2 patients diagnosed as positive ectopics proved at operation to 
be 1 ca e ol complete abortion and 1 case of chronic salpingitis 
Hive patients of these 13 ectopics gave a history of bleeding more than 
f> weeks 

Hive of these patients had salpingitis and 1 had an ovarian cjst 

Of the 240 ectopics, 84 had less than 500 
cubic centimeters of free blood in the pen 
toneal cavity, 96 had from 500 to 1,500 cubic 
centimeters and 34 had over 1,500 cubic 
centimeters It is interesting to observ e that 
only 35 of these patients were in shock on ad 
mission or any time prior to the operation 
Our table includes all operatic e cases (310), all 
of which were not ectopics This explains 
the large number (92) with no free blood in 
the peritoneal cavity 

The fundus was normal in size in nearly 
twice as many instances as it was enlarged 
and then only slightly enlarged In about 10 
per cent the uterus was retroverted, the re- 
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mamder were norma! m position The ngbt 
tube was involved in ijo cases the left tube 
m no The opposite tube was seen to be 
normal twice as often as pathological (145-7*) 
Colpotoim was performed only 4 times 
and curettage 14 times The curettage how- 
ever was misleading m nearly half of tho^e 
casts, m which it was done a diagnosis of in 
complete abortion being made and the pa 
tient allow, ed to return home only to be re 
admitted with a ruptured ectopic or a curet 
tage was done for incomplete abortion and a 
diagnosis of ectopic pregnanes made the 
patient was then subjected to a laparotomy 
and salpingitis was found at operation In 
1 7 ca^es 1 tube was removed in 92 cases 1 
tube and 1 ovary was removed An attempt 
is made w henev er possible to leav e the o\ ary 
on the M.de mv olv ed 

There were 20 single transfusions and 1 
double tran tusion before operation Fortv 
nine patients received 1 and $ received 2 
transfusions after the operation In all 99 
tran fusions were given There were ,8 post 
operative complications of which 24 were 
wound infections and 17 pneumonia These 
comprised the majontv of the complications 
Afore than half of our patients were m the 
hospital Jess than weeLs Onlv one sixth of 
the cases were hospitalized davs or more 
Eight patients of the 310 operated upon died 
One half died from hemorrhage and shock 
either on the operating table or a few hours 
after operation During the last 3 years of 
ourstudv no deaths occurred It is interesting 
that although pulmonarv embolism occurred 
v times only j patient died from this compb 
cation Pneumonia which was present in 17 
cases caused onl> j death (Table II) 

The importance of anesthesia both as re 
gards method and administration must not 
be overlooked The use of cyclopropane in 
recent years bv a well organized and efficient 
anesthesia department has resulted in the 
saving of many lives W e attribute this to the 
careful selection of type of anesthesia and 
efficiency in the administration of it 
The most frequent difficult differential 
diagnosis is that of chrome salpuigo-oopho 
ntis The diagnosis of ectopic pregnancy with 
t his finding at operation is almost 3 times as 
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frequent as the reverse In these cases where 
the diagoo is is difficult we feel that the 
Aschheim Zondek test is indispensable 

A total of 240S laparotomies was done 
3x0 of which were performed for ectopic preg 
nanev Of this number 21S diagno-es were 
correct while 92 were wrong Seventv pa 
tients diagnosed as ectopics revealed the 
following at operation acute salpmgitu .0 
chronic salpingitis 31 ovananevst 5 normal 
pregnancies 6 appendix 1 parametnti r 
retroversion » incomplete abortion x post 
operative adhe^on* 1 rupture of broad hga 
ment 1 and no gynecological pathologv 2 

Twenty two patients were diagnosed as 
follows but at operation ectopic pregnanev 
was found acute salpingitis t chronic sal 
pingitis ii ovananevst 4 fibroid tumor ** 
surgical abdomen 1 acute appendix x endo- 
xnetntLS 1 and threatened abortion 1 
Twenty six operations performed were neces- 
sarv w hile 66 operations were unnecessarv 

As has been previoush shown more than 
two thirds of our cases occurred m the ampul 
iaiy portion of the tube More than half of 
these were internal ruptures There were only 
10 interstitial pregnancies and these all rup- 
tured externally There was onlv x ovarian 
pregnanev and this was primarily in the 
ovary This case was studied and reported bv 
Doctor Studdiford 

There was microscopic evidence of mflam 
mation m slightly more than half of the 
ectopics chronic inflammation being by far 
the most common finding (1 14) We have no 
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definite record of abscess formation due to 
secondary infection in a single instance In 
somewhat less than one third of our cases (73), 
there was no pathological cv idence of inflam 
mation Although endometriosis, as a causa 
tnc factor of ectopic pregnancy , has been 
emphasized b> some writers, we were not 
able to substantiate this finding 

Stnm\R\ VND CONCLUSIONS 

1 There is an unusually high incidence of 
previous lower abdominal surgery 

2 Although a history of pelvic infection 
was obtained in less than 20 per cent of our 
cases, microscopic examination of the tubes 
showed evidence of inflammation w more 
than 50 per cent 

3 Overemphasis has been placed on the 
stenlity period prior to the occurrence of an 
ectopic pregnancy 

4 The number of previous pregnancies or 
their termination bear no relation to the m 
cidence of ectopic pregnancy 

5 Pam is most often colicky > sev ere, irregu 
lar, and generalized over the abdomen Ra 
diation to one or both shoulders is relatively 
uncommon, but significant when present 

6 Nausea and vomiting arc far more fre 
quent than fainting The latter, when present, 
is pathognomonic 

7 Pain and bleeding in relationship to the 
last menstrual period is extremely variable as 
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to occurrence, duration, and amount, and 
often difficult to correlate 

8 Physical findings without laboratory aid 
are often misleading 

9 The sedimentation rate is most often 
normal m spite of an elevated white count 

10 In doubtful cases, the Aschheim Zondek 
test (or Friedman modification) is indispen- 
sable Excluding abortions and normal mtra 
uterine pregnancies, a positive test always 
means ectopic pregnancy 

1 1 The use of repealed w hole bipod trans 
fusions before, during, and after the operation 
should reduce the mortality to less than 2 per 
cent 

1 2 The percentage of error m our series was 
29 7 The commonest cause of error was 
chronic salpingo oophoritis This, we believe, 
can be greatly reduced by the more frequent 
use of the Aschheim Zondek test 

33 More than two thirds of the cases of 
ectopic pregnancies in our senes occurred m 
the ampullar) portion of the tube, as has been 
reported by other investigators 

14 Ptithological examination of the tubes 
remov cd rev ealed inflammatory reaction both 
acute and chronic in over 50 per cent of the 
cases The relationship this finding bears to 
the etiologv and pathogenesis, we arc not 
ready to state Lndometnosis as an ctio 
logical factor was not observed \n a careful 
pathological study of our scries 
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F ROM a surgical standpoint it would al 
wav s be important to know the work 
mg capacity of the liver if it could be 
told The \alue of such information is 
obvious This is particularh true when it is 
a factor m the diagnosis and prognosis of such 
ca«es as pancreatic di tase affections of the 
mtrahepattc or evtrahepatic btliarv tree oper 
ations in the upper abdomen and metastatic 
lesions of the liver Such legions if thev could 
be demonstrated would indicate the possible 
futilitv of surgerv Its greatest value and 
application however is m the too often neg 
lected and ignored liver dvsfunction which is 
alwav' a constant accompaniment of biharj 
tract and thv raid pathologj It is recognized 
bv too few that dLeas of the gall bladder and 
thvroid is aUa\s associated with liver pa 
thologj or at least with Junctional changes 
which produce a loss of rescrv t power In fact 
liver pathologv often precedes and produces 
gall bladder trouble Failure to recognize this 
tact is the cause of a great deal of the operative 
mortahtv m general practice 

Cholecvstectomv is the second mo t com 
mon operation perlormed on the human and 
jet the average global mortality is from io to 
r» per cent with a high of 2 5 to 0 o per cent 
and a low of , to ^ per cent These figures are 
based on replies to an inquirv sent to ho> 
pitals in the smaller and medium size cities 
listed in the Director \ of the American College 
of Surgeons This death rate does not applv 
to the larger centers or dimes However, the 
smaller hospitals and the general practitioners 
throughout the countrv do the greater amount 
of work so that this is the mortality that 
should be considered rather than the mor 
talitv of specialists in teaching centers Whv 
is it that a condition so prevalent and whose 
operative treatment is rarelj an emergency 
should have a mortahtv so high 3 The answer 
mav be found partly m the In er and p 3 rtlj m 
the heart — but the relationship of gall bladder 
and heart is another question ' Certainij the 


liver is to blame in manv instances Fvtn 
when a surgical death is due to hemorrhage 
the liver is mdirectlj respon ible No other 
common surgical procedure carries such a high 
mortalitj except perforated appendix and tlus 
is associated with a peritonitis The late Lord 
Movmhan once said that surgerv has now 
been made safe for the patient and that it re 
mains for us to make the patient safe for 
surgerv Me cannot be considered faithful 
trustees of our patients future health if we 
do not realize this fact If we do we wall al 
wajs determine before operation (as well as 
we can) whether anv particular liver mav or 
mav not stand the strain of operation after 
operation 

Regarding the thjroid it is a well known 
fact that the feeding of exces«n e amounts of 
thjroid extract to animals will completch 
diminish the store of glj cogen in the liver 
cells and also that the injection of blood from 
thjrotoxic patients will do the same thing 
This is a partial explanation of whv the so 
called hv er shock death following gall bladder 
surgerv resembles so do elj and whv some 
consider it the same as the thvroid crisis which 
also results in death It shows too the 1m 
portance of knowing In er function m thvroid 
patients, and w h> glucose therapv is of such 
value in thvroid surgerv 

Everj operative procedure undertaken, 
even the setting of a fracture or a tonsillec 
torn} is a potential death but this applies 
particu) 3 rlj to operations on the biliarj tract 
E-try Irtr uith a diseased gall Madder ts 
damaged before operation and c~cr\ operation 
decreases the ability of am It-er to function 
a tth the maximum resere— hence the im 
portance of knowing how much of this maxi 
mum reserv e is av ailable in case of need If 
the surgical mortalitj of this and other con 
ditions, is to be low ered then ev erv one mu t 
be considered a potential death and liver 
reserve tests done on each one In the pres 
ence of an abnormal response as will be 
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shown, operation should be postponed until 
it is normal, or until an honest effort has been 
made to bring it to normal 

Cnle has shown that a Iwcr can lose {tom 
30 to 15 per cent of its efficiency for each de 
gree loss m temperature and also that the 
loss at operation may, m rare and extreme 
cases, reach 3 degrees so that there is a 
potential loss of 40 to 45 per cent of h\cr 
function b\ only opening the abdomen This 
does not take into account shock trauma, or 
anesthesia If a liver can lose 40 to 45 per 
cent of its function bv only opening the ab 
domen, and it may lose another 30 to 40 per 
cent by shock, trauma anesthetic, and other 
incidental happenings at operation (a possible 
total of 80 to 85 per cent - ), then it is obvious 
that, tf the loss of efficiency is maximal, 
there can be only one result if that liver 
has less than 85 per cent of its functioning 
ability to begin with (1 e if it has lost more 
than 15 per cent, which is a ver) small 
amount) It fails completely, and death cn 
sues almost at once 1 his paper w ill show how 
anew procedure ma> give definite information 
regarding the amount of Uver reserve, prob 
able or possible Uver failure, and the optimum 
time for operation 

THE BROMSULPHALEIN D\E TEST 

In a recent communication 1 I described a 
new technique for the dye (bromsulphalcin) 
Uver function test The present report has to 
do with further observations on, and the stand 
ardization of, this new method Ihe old 
method of doing the test was as follows The 
dye was injected into the circulation and the 
amount remaining at a stated time interval 
was determined When a 2 milligram dose 
was used the estimation was made at 30 
minutes, and when a 5 milligram dose was 
used 60 minutes was considered the normal 
Recently 30 minutes has been considered the 
time limit for the larger dose too If more 
than 5 per cent of the dye remained at that 
time it was considered pathognomonic of 
Uver disease Conclusive experimental e\i 
dence has shown that this dye is excreted 
solely by the liver Part of this evidence is, 
first, 85 to 90 per cent can be collected within 
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i hour after injection, by draining the com 
mon bile duct, and, second, hepatectomy pro 
duces 100 per cent retention 
Snell and McGath at the Mayo Chmc 
where this test has been used over 10,000 
times, sav that it is the simplest and most 
valuable ytt devised McGath has shown 
that 96 per cent of the livers which show a rc 
tcntion arc damaged Bauman and Orr re 
cently published a small series of cases from 
the New York Presbyterian hospital showing 
that 100 per cent of livers with retention had 
pathological processes as determined by see 
tion at operation or autopsy Lusterman con 
siders it to be the best test of liver function 
Bourne and Rosenthal after studying the 
effects of different anesthesias on animals said 
“one result of our study was the conviction 
that the dye (bromsulphalcin) test affords a 
much more definite index of injury to the liver 
cells than do estimations of bile pigments m 
the blood and urine ” Relative to surgery 
Cantarow says that ‘for purposes of safety 
all such individuals exhibiting any degree of 
dye retention should be regarded as relatively 
poor operative risks and, if possible, should be 
treated by more conservative measures until 
normal \ alucs arc obtained ’ In short, it is 
the general consensus among authorities that 
it is the most practical, reliable, and valuable 
test for determining liver function m non 
jaundiced patients Its value m jaundice is 
less because the icterus of the scrum changes 
the purple color of the dye and estimations 
are only approximate Assuming that this 
dye test is of such value, as it is performed 
now, then any improvement over this method 
must be given serious consideration This 
discussion is such a consideration 
The present method (l e the single de- 
termination) tells very' little if the test is 
normal It does not give any information 
about the actual length of time required for 
the liver to do a given amount of work, nor 
does it tell the efficiency w ith which it is done 
But it is important to know this, because two 
livers, both of which have o per cent reten- 
tion at the time limit, do not necessarily re- 
move the dye in the same length of time and 
so cannot be the same in working capacity 
One may do the work in 10 minutes and an- 
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l u. 1 rh»% represents the cur\ e | rotlucerf by the ap 
jurently norm vl liver usinj; the j milligram 'lose It is seen 
that the <lye is removed evenly continuously and nth no 
hcstlalion There is a < onstant and consistent disappear 
ance from the Hwd In this chart there are 3s normals 
superimposed on the same graph and the upper limits of 
normal are clearly le&ned U 10 minutes there arc only 
three which show over jo per cent retention at u minutes 
there is only one o er 15 per cent at 14 minutes none are 


over 10 per rent and at 16 minutes none Over s percent 
In contra t to this is the staph in 1 igurc iR which shov s 
a marked difference lty the old method of determining 
the dye retention this result would have been con ideted 
normal because it showed no percentage retention at 
50 minutes Rut it is obvious that as a working unit it 
is much le s efficient llan the liver which produces a nor 
ma! curve It removes only 5 per cent of the dye man 
minute period The diagnosis was carcinomaof the rectum 


other m as minutes jet both results would 
be interpreted the same An abnormal Itv < r 
with its tremendous reserve can give the 
same results as a normal Uvir if given time 
mough And sn it was thought that if the 
rale at which the liver removes dye from the 
blood could be determined, thrre might be 
produced a curve typical of the normal liver 
and that if a normal could be established then 
early and small amounts of liver changes 
could be told This was done by estimating 
the remaining dye in the blood at 2 minute 
intervals and plotting a gtaph 
These graphs reveal two important facts 
(rf The> show that 18 minutes and not 30 
minutes is required for complete removal m 
the normal (2) All livers which remove 100 
per cent of the dye inside the 30 minute 


normal time limit do not do so by having a 
consistently lower reading at each successive 
estimation 1 hat is the liv cr mav not remov c 
any dye at all for 2 4 6 8 or 10 minutes and 
yet may remove it all within tin, previous 
normal time limit 

In comparing these curves it must be ad 
mitted that as a working unit, a hvtr repre 
sented by the curve showing a consistent and 
continuous disappearance from the blood 
(Tig 1 A l is more efficient than a liver which 
removes only 5 per cent in 12 minutes (rig 
rB) This difference which could not be 
told by the single estimation is evident m the 
curves 

Aho, it is well to consider this fact If a 
liver hesitates, or has difficulty in removing a 
small amount of dye from the blood (Fig 
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Tig 2 A shows the value this test is m pre-operative 
treatment Curve / was made 5 days before operation for 
gastro-eaterostomy Curve 2 was made the day before 
operation and would be considered by the old method to be 
only slightly above normal (10 per cent retention) He 
received continuous 2% per cent glucose in hypertonic 
saline for the intervening 4 days (The feeding of sugar 
does not make any difference to the curve unless there is a 
definite deficiency as there is here) Postoperatively this 
man had a rough time and had he not had more good 
liver than there was when the hrst curve was made he 
may not have survived If however he had waited for 
operation until the liver was normal as shown by curve j 
which was done 2 weeks after operation he may hav e bad 
an uneventful recovery This illustrates reserve and not 
damage The in er s working ability was made normal by 
proper treatment The first graph represents a liver all 
tired out which is unable to do any extra work Curve j 
is made of the same liver rested and fresh ready for work 
It is certainly better able to do work than the first— why 



then should every person whose liver may be called on to 
do any extra xvork not be prepared and giv en the best hv er 
ability possible* A hv cr should be giv en all the time ncccs 
saiy to get built up before subjecting it to the strain 
and extra burden consequent upon surgery Ko one can 
tell when it may be needed 11 Hysterectomy was per 
formed The second postoperative day the patients 
pulse, temperature and respirations increased There was 
no apparent reason for this Her liver curve (curve r) 
w as bad Had this loss of efficiency been added to an ab- 
normal curve (Fig i\ r) it b easily conceivable that 
laiiure might have occurred Hence the importance of 
having a normal liver Curves 2 and j look, alike but 
actually there is a big difference Curve 2 shows a great 
improvement (2 days later) and curve j is normal (i week 
later) At 4 minutes it has removed 40 per cent less dye 
than in curv e 7 but they arc both within the 30 minute 
time lumt and by the single estimation both would be con 
ThCC ” n “ 


1, B) will it not of necessity encounter a great 
deal more difficulty in “looking after” the 
postoperative tone products, and lull it not 
hare real trouble handling shock, trauma, and 
anesthesia? Indeed, is it not possible that 
such a liver would be unable to do this evtra 
work and that it may fail? Such a supposition 
is illustrated by a man who had a partial 
pyloric stenosis His lner function was bad 
(rig nA, i) on admission to the hospital but 


it was improved by 5 days’ treatment (Fig 
nr u Gaslro enterostomy was performed 
before his liver curve was normal because he 
refused to wait any longer Recovery was 
very eventful For 24 hours ins postoperative 
course was normal and then he "went bad ” 
became irrational and comatose, his pulse and 
temperature increased, and urine decreased 

r«,Lf U T' j pl f Recov ") "a* not 

assured until 3 days later, and rt is suggested 
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Fig 3 \ This illustrates the improvement in pall bladder 
disease of i s years standing Curse r was made before an 
acute empjema vas drained and curve a weeks later 
The fistula continued to drain bile and was therefore 
producing a gradual decompression of the liver This had a 
good effect as shown by curve j Operativ e complications 
will be much less with a curve like i than they might have 
been had operation been done with a curve like t Why 


then should all potential biliary tract surgical cases be not 
drained duodenal!}? 1} Diagnosis— chronic cholecystitis 
in a girl of ti years of age The liver shows no damage as 
determined by the d>e retention This is likely because 
the condition has been present for a short time and because 
all young people have such a great amount of liver reserve 
This curve indicates a good operative risk Postoperative 
course and subsequent health were excellent 


that il his Irv cr had not been improved before 
operation recovery may not have taken place 
at all No doubt the available good liver was 
of great help Had operation been postponed 
until the curve was normal (rig zA j) it is 
likely that recovery would have been less dis 
turbed Hence the conclusion seems definite 
that every person should have his liver func 
tion unproved before operation and if 1m 
provement cannot be made then comphca 
tions should be looked for and prepared for 
Such an improvement m gall bladder cases is 
seen in Figure 3 A and the value of a normal 
liver* before operation m Figure 2B If this 
patient had not had a good liver before 
operation, she might have encountered great 
difficulty with the loss that she suffered 
Curve J represents the loss after operation 
If she had a curve as Figure 2 A 1 and the loss 


after operation had been added to that instead 
of to a normal failure might have resulted 
\oung people with cholecystitis usually 
have not had the disease long enough to pro 
duce liver changes and also the younger a 
person is the more Itv cr pow er they hav e This 
is seen in Figure 3B which is the curve of a 
girl 12 years of age Operation and patho 
logical report proved that the diagnosis of 
chronic cholecystitis was correct Her rc 
covtry and subsequent course were excellent 
If she had been allowed to progress for 10 or 
20 y ears Itv er damage may hav e been marked 
and surgery less successful Gall bladder pa 
thology should be thought of more often m 
teen age patients I do not think that this 
disease (either pathological or clinical) ap 
pears for the first time in the forties or even 
in the thirties It is more often passed up — 



MACDONALD A PRACTICAL AND Cl INICAI TEST TOR J 1 VER RESERVE 75 



Fig 4 Twenty live normal curves picked at random in a shortct lime than the simllcr Trom thts it is eudent 

The dose was 5 milligrams per kilogram and all arc out m that the a milligram dose does not put a very great load 

minutes with the same type of curve as was produced on the liver and is not a satisfactory test (or that reason 

by the 2 mclbgcxm dase in this case the 2 ner has ?}4 TJie 6 milligram ind the to milligram tlescf require js and 

times as much work to do as with the smaller dose but it ho minutes respectively (or removal Therefore the $ 

does it in approximately the same length ol time This is milligram dose is the largest that will guc the curve as 

illustrated m 8 where the straight line represents the represented by the normal which is all out m 2$ minutes 

milligram dose and the broken line the 5 milligram dose at the maximum It docs therefore put a maximum load on 

These show that in some cases the larger dose is removed the Uvcr 


and a wrong diagnosis ande if one is made at 
all-in earlier life when, a correct diagnosis 
could hav e been made if onl> considered And 
conversely m adult life, the gall bladder is 
many tunes “sentenced ' as guilty , when it is 
actually innocent 

LIVER FUNCTIOh 

In structure, the liv ei is the least complex 
organ of the body In function it is the most 
complex and the least understood Its June 
(ions are many and vaned and seem inter 
changeable one w ith the other They are e\ en 
able to be taken over by other units of the 
body m times of need, and it can carry on 
normal function with only 20 to 25 per cent of 
the parenchyma intact Some investigators 
have reportedly removed as much as 95 per 


cent ot the In cr in experimental animals be 
fore loss of function became evident This 
tremendous reserve applies to its main score 
turn also the bile, which cm maintain normal 
intestinal activity with only one fifth to one 
tenth of its normal amount Hence the diffi 
cutty m finding a satisfactory method of test 
mg this organ normally or in disease 
There are only three tvpes of cells m the 
liver those lining the bile capillaries, the 
kuppfer cells hung along the blood channels 
(smuoids), and the liver cell proper which lies 
between and forms the only thin partition 
separating these two canafs 
These Uvcr cells proper are the ones which 
really r do all the work Among other func- 
tions they metabolize, store, secrete, detoxify, 
and excrete They are the most important 
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*lFig s t represents the cun ts in what is considered Curve /was nude one day before a simple cholecystectomy 
to be a liver which functions with a maximum reserve was performed and curve a was made *4 hours later This 
power The first s minutes of the chart have been taken is not a marked remov al from the normal but It is moderate 
off which leaves an extra 5 minutes at the end Thed>eis in view of the easy technical work that was necessary and 
removed consistently and it produces an even curve the short time taken Curve j was made 1 week later and 
This is the present normal B illustrates how the liver shows the liver back within the normal range Diagnosis 
lo es some part of its maximum efficiency b> an operation was cholelithiasis of metabolic origin 

cells in the organ as they take part in nearly maximum strength using all of its reserve to 
every function Because of this it seems rea give a normal result, then any loss of this 
sonable to assume that if a dependable method reserve can more easily be seen The rc 
can be found to tell jhv early deficiency of pcated determinations of the dye retention 
these cells in any function it would be of value depends on this theory To find out if there 
— and that the earlier it could be told the is a loss of reserve is all important When 
better If these cells are working below nor reserve in any organ— heart liver kidney, or 
mal in any one function regardless of which lung— is lessened that organ has a greater 
function it may be — they may well become chance of failing Tests then should be tests of 
deficient in other functions also and for reserve rather than of function The ability 
safety sake it should be assumed that such a of the liver to work under pressure, that is 
deficiency will occur Ihen proper precau after operation, is directly proportional to its 
tions can be taken Anv loss of the h er s nor reserve Hence the imperativeness of know 
mal ability must be considered seriously and mg the relative amount of this reserve A 
demands careful second thought before surgery test, to be of value should give information 
is undertaken regarding the amount of reserve that can be 

To provide a test of value a heavy burden called upon in case of need before function 
must be put on some function which will make actually starts to fail, and the amount of extra 
it work at a maximum to give the normal re liver that can be used in an emergency as is 
suit If any working unit is working with its told by kidney reserve tests Until all this 



MACDONAID A PRACITCAI AND CLINICAI TEST TOR 1 1VLR RI SI RVI. 77 


wo 



— 1 r 




>00 [ 







95 r 

\ 














90 ^ 















05 

-A— 


" 






\ 






80 

— v- 







UL 







75 

V 







rv- 






70 

r — ! 













65 

A 

A 







v 






60 

"A 

-v — 






OJ 

\ 

V 





55 


— v— 








V 

\ \ 





50 

A 

— V- 








\\ 





45 



>- V 

— 





AS 


\ 1 





40 

— 

At 






3S 


\\ 






35 

_ 













30 

— 

\ 

t — 

N \ 







\\ 

- 




25 

— 

\ 








\ 

\ 




20 





© 

V 

s 




\ 

\ 




•5 

; — 










\ 




10 

— 













"•'I 


5 

!■ 

■Hi 



!■ 

I 


Hj 


1 M 




s 

MINUTES 

10 

5 

20 

25 

30 35 


5 10 

MINUTES 

s 

0 25 30 35 


Fig 6 A is the chart of a man with a diagnosis of to indicate the absence of malignancy because if the first 
gastnculcer Because of his liver involvement asshovvnby curve was bad due to metastasis it likely would not have 
curve i malignancy was considered Six weeks later how improved as readily as it did In this particular case it is 
ever after a marked clinical improvement the curve 2 then a great value in diagnosis and prognosis B shows 
was done and shows also just as marked an improvement the value in prognosis The first curve was made a day 
in the liver efficiency This illustrates very well the im before radical mastectomy was done for carcinoma Curve 
provement over the old technique In this instance both of .. done 3 months later shows the liver less efficient If 
these results would have been interpreted the same because this deficiency increases it is evident that the prognosis 
they both had the same retention at the time limit But is not as good as it would be if the curve did not become 
it is obvious that the second is a great improv ement over abnormal This is an illustration of the possibilities of the 
the first Curv e 3 was taken 3 w eeks later and shows con improved technique 
tinned improvement At the present time this would seem 


“extra” or reserve is used up there is no loss 
of function This is the reason tests of liver 
function give so little information A test of 
function will be abnormal onl> after that 
particular function is actually failing, and this 
does not fail until all of the reserve is used A 
liver function test will give the same result 
whether there be 1 or 100 per cent of reserve, 
and such a test is of \ ery little help when help 
is needed This reasoning made it seem prob 
able that even the graph made b> the 2 milli 
gram dose could be improved by finding out 
the largest amount of dj e that would giv e the 
same graph Consequently 4, 5, 6, and 10 
milligrams per kilogram of body weight were 
used 


It was found that the 5 milligram dose re- 
quired only about 5 minutes longer to be re- 
moved than the 2 milligram dose, and that 
in some instances it w as removed in a shorter 
time (Fig 4 \ and 4B) From this it is obvi 
ous that the 2 milligram dose does not put 
a maximum load on the liv er The 10 milli- 
gram dose on the other hand required 60 
minutes to be completely removed from the 
blood and the 6 milligram dose about 35 
minutes The conclusion therefore appears 
definite that 5 milligrams of the dv e per kilo 
gram of body w eight fulfills the requirements, 
namely, that it does make a liver use all of its 
reserve to give a normal result The other 
two requirements of any such test are alread> 
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hg 7 This is a composite chart show in* the Ihcoretical 
value of thi test C. ur\e ; is that of a mil 1 acute cholccys 
titis — hrst attack— 31 years of age Curve t ts that of a 
oung boy ii >eaTS ol age who has had two attacks of 
diary colic one of which was followed by jaundice 
Clinically this case sh uld have more liver damage than 
the first and the curve bears thi out Curve 3 still a little 
further away from the normal is a man of 45 "ho ha * 
had three attacks of colic each one followei by jaundice 
Curve 4 is that of a lady 37 ye its of age who has had gall 
bladder trouble for 20 years Curves j and 4 besides 
showing a retention at 55 minutes have a high retention at 
10 minutes This is of great importance and if two curves 
both vvlh the same retention at 35 minutes have definite 
retention at 10 minutes and 15 minutes the one with the 
higher retention has the less cDiciency Thi is shown very 
well in curves 5 and 6 Here both curves have 55 percent 
at 35 minutes By the oil method these would have been 
considered to be the same and to b era-l'y eluent 
Curve 6 has at i 3 minutes 100 j er cent retention whereas 
curve 5 has only 65 per cent Curve <5 also has actual loss 
of function as shot n by the blood bilirubin of 1 s milli 
grams Curve j has a maximal normal bilirubin (o 25 
milligram) Curve 7 al o had actual loss of function 
(bilirubin 3 o milligrams) It will be noticed that as the 
curve moves away from the normal curve it approaches 
closer to the point which is inconstant where the reserve 
has completely disappeared and actual loss of function 
supervenes That point is some place bet veeti the group of 
curves / > ? and 4 and curve 7 approximately around 
5 and 6 It is true then that as the curve moves toward 
this point it represents a U er with a diminishing reserve 
Curve s has a raa fimucn normal amount of bilirubin in 
the blood— o *5 milligram This then represents a liver 
with no reserve whose function is going to start to fail 
almost at once 


fulfilled The> are (i) that the dye is ex 
crctcd by the In er only and (2) that estima 
tions of the remaining dye can be made with 
relative accuracy 

The neat step in improvement was to start 
the graph at 5 minutes and make estimations 
at 5 minute intervals instead of 2 minute 
intervals (Tig 5A) The longer time interval 
allots of more accurate color determinations, 
and the first p minutes are deleted because 
they show nothing this part of the graph 
usually being the same It also leaves an 
extra 3 minutes at the end of the graph m 
ca«c of disease I his curve is now considered 
the normal standard 

CLINIC VL CVSES 

I he clinical application of this test in the 
diagnosis and prognosis of cases is shown in 
Figure 6\ This js the chart of a man with 
the diagnosis ol a gastric ulcer Because oi his 
liver involvement malignancy was thought 
of The first test was done before treatment 
was started \ftcr 3 weeks’ treatment his 
clinical condition had improved very much 
and 6 weeks after the first curve was made a 
second was done The interesting point is that 
at the final reading of the first two there was 
15 per cent retention at both tests But it is 
evident that the second curve is a great im 
provement over the first This could not have 
been seen by the old method of determining 
the retention because both curves would have 
been interpreted in the same way as both 
had the same retention at the time limit The 
new technique herein described shows the 
great advantage of the graph The third 
curve 3 weeks later shows continued im 
provement and indicates a good prognosis and 
the probable absence of malignancy If the 
abnormal early curve was due to secondary 
growths in the liver the curve would not 
likely improve The change then is functional 
In Tigure 6B the prognosis can be determined 
with more accuracy than has heretofore been 
possible Figure 6B / w as made one day before 
radical mastectomy was performed for carci 
noma of the breast The second curve was 
made 3 months later and shows definite in 
creasing liver deficiency This loss of liver 
efficiency is due either to metastasis, anemia 
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Tig 8 A is a chart with three heart conditions all of 
which have no increase of bilirubin in the blood or uro 
bulin in the urine They all represent poor operatn e risks 
and illustrate the type of case which should be improved 
before operation B Curve i was made i day before 
mastectomy for carcinoma of the breast The curve is 
perfectly normal Curve 2 was made 24 hours later and 
shows a very marked loss of efficiency This may be more 
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IiLelj due to anesthetic (cyclopropane) than to the operative 
procedure itself It shows too that if an operative proce 
dure outside the abdomen can lower the liver reserve so 
much then intra abdominal surgery, particularly m the 
vicinity of the In er may of necessity lower it much more 
and this may reach the point of danger especially if the 
normal reserve is not present before operation is carried 
out 


or cachexia Whatever the reason it is ap- 
parent that the In er ieserv e is continually be 
coming less Curves made at 3 month in 
tervals mil indicate, better than tests at 
present in use, whether liver reserve is de 
creasing or staying stationary, and by this her 
prognosis can be judged 
The proof that the liver loses some part of 
its maximum efficiency after operation is 
shown in Figure 5B The first cun e w as made 
before operation for cholecystectomy The 
second curve was made 24 hours after, when 
the maximum postoperativ e li\ er changes are 
present, and the third curve 1 week later, 
by which time it has returned to normal This 
loss is not marked The procedure was 
technically simple and the operation time 45 
minutes The patient was only 31 years of 
age and her resene was good, as shown by a 


normal curve preceding surgery, which indi- 
cates little if any liver involvement X-ray 
examination showed 2 stones but because the 
concentrating power was good, the emptying 
normal, and biliary drainage showed no 
pathology, it was thought that the stones were 
metabolic m origin This would explain the 
small loss of liver reserve Apparently the 
better curve a person has to begin with, the 
less is the loss of liver resene 
The value of the bromsulphalein curve in 
the estimation of liver reserve is shown in 
Figure 7 Here curves 1, 2, j, and 4 all show 
no urobilin in the urine, and no increase of 
bilirubin in the blood, 1 e there is no loss of 
liver function as told by the present accepted 
early tests — but these curves show a very 
definite removal from the normal Cune 7 
on the other hand, shows urobilin in the urine 
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tig 9 \ Curve i 4 hours after operation for the re 
moval of a large o\anan cyst Curve 74 hours after 
operation curve ? 4S hours after operation II Female 
aged 4j Curve / taken just before operation for cesarean 
section ( \ll pregnancies show a loss of liver reserve which 
is greatest in the ninth month I Curve 2 is 77 hours after 
and shows the increa ed loss due to operation and anes 
thetic (ether) \t this time she had a mod rate upper 
abdominal distention pule 140 temperature 994 de 
grccs V diagnosis of acute gastric dilatation was made 
Forty four hours after operation the third test was done 


an! revealed an improved liver Clinically she was the 
same and because of the improved liver function 3 good 
prognosis was given \t 77 hours (curve./) the Iiv er show ed 
continued improvement This is a graphic illustration 
shoving how the liver can and docs change its wording 
alility through a wide range before any loss of function 
is produced In other » ords it hows how much estra 
work the liver can do in ca e of emergency This has 
been a clinically accepted lact lor some time but it has 
never before been shown graphically 


and an increase of bilirubin in the blood This 
is associated with an actual loss of liter func 
tion and it is seen therefore that the further 
a curve moves away from the normal stand 
ard the more the reserve decreases This 
decrease of reserve will continue until loss of 
function actually begins and the relative 
amount of reserve left before function will 
start to fail can be told from the graph At 
some inconstant point between the lower 
group and curve t reserve is completely used 
up and loss of function begins Thts point is 
approximately at where curves y and 6 end 
Curves 5 and 6 are of great interest Both 
hav« 55 per cent retention at the 35 minute 
mark but the former has a loss of function as 
shown by a bilirubin of i 5 milligrams and the 


latter has no loss of function as shown b> the 
blood bilirubin of o 2 3 milligram which is the 
maximum normal Although the last part of 
the curves are the same, and the previous in 
tcrpfctation would indicate that (hey had the 
same working ability the first parts are very 
different This early part is of importance in 
evaluating liver reserve U iy minutes the 
upper curve 6 still had 100 per cent retention 
and the lower ^ 65 per cent Retention in 
this first part of the curve is of more impor 
tance thin in the latter part, and indicates 
more loss of reserve than it does in the last 
part 

Tunction tests will show nothing abnormal 
until that function fails, but the improved 
technique will show liver changes before the 
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Fig io This shows that the liver docs not lose its 
maximum efficiency directlv after operation A - is. J 
hours after a strangulated henna was repaired The 
patient a man 79 years of age had a spinal anesthetic 
The curve before operation was abnormal which would be 
expected in a man of his age B (/ and -) are graphs made 1 
hour before and r hour after operation for a twisted ovarian 
cyst The patient was a girt 37 years of age and was swl 

accepted tests of function arc abnormal B> 
this >ou can estimate rather accurate^ how 
much reserve there is in store before, function 
will fail This estimation is of the utmost im 
portawce m surgical cases Also, it is rcadil} 
seen how this reser\e increases and decreases, 
hence its value in diagnosis and prognosis, be 
cause the prognosis cannot be good in the 
presence of a curve moving aw a} from the 
normal, nor can treatment be considered sue 
cessful under the same circumstances Differ 
ences m rate indicate differences m efficient}, 
and 1/ changes in liver cfficienc} , for either 
the better or the worse, can be told, the 
prognosis can be judged so much better 

TECHNIQUE 

The technique is simple One venipuncture 
is sufficient for taking all the blood samples 
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fering from a moderate degree of shock She had a spinal 
anesthetic In this case also the pre operative fiver ef 
ficiencj was decreased as shown b> the curve and this is 
doubtless due to the presence of shock Three weeks later 
the cun e was normal ComparcrJ « ith I igurt 9 It appears 
that the loss is maximum between 18 and 56 hours This 
is the time at which fiver deaths occur' What is the refa 
tvows.lwp* 

The needle (short bevel and iS or 20 gauge) is 
inserted 'is for t Wisscrmanw It is left m the 
vein and a Luer 3 wa} spinal monometer 
valve is connected to it, on one arm of which 
is a tube leading from a jar of saline (Fig 1 1, 
1) With practice it 15 more convenient to 
insert the needle and valve together as shown 
in the illustration With the handle in the 
position shown it is just as eas> to tell where 
the needle is in the vein, as it is when the 
needle is joined directl} to the s> nnge The 
Baxter intravenous jar is used because it is 
so convenient for office use Tivt hundred 
cubic centimeters will last for at least three 
patients When the fluid, controlled by clamp, 
3, is running satisfactory as told b> the 
vacuum dnp, 2, the measured dose (5 milli 
grams per kilogram bod} weight) is injected 
slowly in any other vein so that the d>e will 
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not contaminate the withdrawals which it 
would do if injected through the needle in the 
\tin Hit saline is u ed onl> to keep the 
blood wav clear and to prevent clotting bv 
stagnation between the withdrawals The 
small handle on the \il\c can be turned in 
three directions directing the flow through 
the needle end into the vein (7 A) or open end 
to wash out an\ small dot (7 C ) or allowing 
of direct suction from the vein (7 B or j) 
For withdrawing the samples the handle i* as 
shown in the ensemble 4 ■, and 6 and be 
tween times it is as seen in 7 1 In this po 
sition the fluid runs slowh through the neetlle 
keeping it dear The blood is withdrawn 
everv 5 minutes and put tn a clean test tube 
Although the same svnnge can be used for 
all the samples it is better to hav e 7 dean ones 
It is allowed to stand for 10 to o minutes 
after the final estimation and centrifu 0 ed The 
dear supernatant serum contains the dve and 
each sample is examined the amount remain 
ing is determined and the graph is plotted 


The estimations are done b\ comparison with 
a set of color standards* after the serum has 
been alkalized to bring out the color of thedje 


sum \ m 


I his work is not complete It has all been 
done on private patients which presents ccr 
tain difficulties some of which can be over 
come and some can not Chief of the latter 
class is the lack of material and follow up 
which is ncrcs ary to prove certain supposi 
tions The other and cquallv important factor 
is time 

Over ’oo tests have been done Because it 
seems to be a definite improvement over an\ 
tests of liver cflicicncv now in use the results 
would s t cm to be worthv of further clinical 
evaluation The possibilities of its value are 
great 

COSCLLSIOVS 


This work must of course, await confirma 
tion However if these results arc proved to 
be correct then we can conclude that 

1 We have at our di posal a practical and 
dimcall) valuable means of determining liver 
reserve 

2 This estimation will be of definite value 
m attempting to lower the mortalitv in sur 
gtcal cases— e peciallj gall bladder surgerv — 
bv picking the optimum time for operation 

0 It will be of great value in the progno is 
of all surgical cases. 

4 The liver is affected in everv di ease and 
bv everv operative procedure 

5 \ liver can have its functioning abihtv 
or rc'strve improved if time and the proptr 
measures are taken 

6 Its value m medical ca es miv be almost 
as great 

VcLnow lodgment is nude to Drs tt J Maidonald L. 
II Uerden an f \ D konlin for the priulege of u mg 
illustrative ra es 

Thi worL was made po sible through the courier of 
Jlynson Uestott and Dunning who upphed the die for 
the studv 


Note. — ‘■ ince this paper was subrouted / r publican n 
final tests ha\e been perform d on the patients illustrated 
in Figures 6 \ 9 10 The* are all normal 


Ctnd r-A, peep red »nr tor th mem pc 1 1 rini d*e wfe 
b t Ih mbc f rut Th d tdcurveism dexi Mb jmrtn 
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Roentgenologic Studies of the Rectum and Sigmoid 
ALBERT OPPENHLIMER, M n , and GEORGE \\ SALEEB\, M I) , Beirut, Lebanon, Syr n 


T HE roentgenologic examination of 
rectum and sigmoid is not infre- 
quently interfered with by a number 
of technical difficulties I irst, by re- 
flux of the opaque enema, ileal loops may fill 
and overshadow the sigmoid and upper rec- 
tum, second, too massive a filling before 
evacuation, or an insufficient one after it, ravy 
render the mucosal relief invisible or visible 
only in part, finally , during the inflow of the 
opaque medium, the junction of sigmoid and 
descending colon may form an acute angle 
which, acting like a valve in interrupting the 
flow, may cause in the sigmoid such dilatation 
and elongation as may simulate pathological 
enlargement (rig i) Although this disten 
tion is usually avoided by giving the enema 
with the patient prone and under continuous 
rotation, there arc instances in which it be- 
comes very difficult to distinguish between 
true and artificial enlargement, especially in 
elderly people in whom the elasticity of the 
intestinal walls is diminished 
Because of its long mesentery and owing to 
certain phases of physiological activity, the sig 
moid normally v aries considerably in size and 
position in the selfsame person When by 
mass peristalsis the contents of the trans- 
verse colon are driven into the descending 
portion, the sigmoid fills simultaneously in 
case the contents are fairly liquid or mass 

From the Department of Roentgenology American Univer uy 
of Beirut 


movements verv effective, in other instances, 
when the amount passed on into the descend 
ing portion is less, or when the descending 
colon is especially long, the sigmoid fills after 
an interval by what appears to be the peristal 
sis of the descending portion While being 
thus filled, the* sigmoid relaxes, as previously 
reported (12), and this phy siotogical enlarge- 
ment causes the sigmoidal loop to form a wide 
circle which may reach upward to the epi 
gastnum, and to the right as far as to the 
cecum (Fig 2) Then, either immediately , or 
up to 3 hours before defecation, the sigmoid 
is evacuated by one or several tome con- 
tractions, whereby it may form, after con- 
traction, a secant of the circle it formed 
before (12) 

The difference in length before and after this 
movement may be considerable, in one case, 
the sigmoidal loop was 61 centimeters long 
before, and 19 centimeters long after con- 
traction, as measured on the films The 
barium that is passed on into the rectum dis- 
tends the latter, whereupon evacuation may 
occur almost immediately by peristalsis of the 
rectum In other cases, there is an intcrv al of 
from 10 minutes to several hours between the 
emptying of the sigmoid and that of the 
rectum This interval is much increased in 
dyschesia and m certain anatomical lesions 
of the distal colon 

From the physiological enlargement just 
referred to, true anatomical redundancy and 


A supine 



»n rectum 


Tig t In the supine position A the sigmoid loop slides 
backward thus pressing upon the descending colon and 
obstructing the flow of the opaque enema whereby the 
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1 1" l I h) 10I gical enlargement f igm nl a Iran \crr oh n int > the dt^ccn Jins p> rtion and i-m id 
Colon 2 3 h ur after opaque meal b jo minutis later the Utter bein'; relaied ami enlarged c a hours later the 
nia pin tal i has drnen the opaque content of the i^moi 1 has again liccomc mall I > contract) n 


megacolon differ b% thur persistence alter true mcgacolon (ti) In other ca*es the 
eeacuation Rut t\en what appears to be a cause of this aton> ts not known in a woman 
persistent enlargement ma\ in realit) be the 49 jears old who complained of \ague dis 
result of functional disorder lor instance comfort a shallow ulcer at the posterior wall 
during renal or biliare colic there ma\ be of the duodenal cap was associated with 
aeute atonj of the colon or sigmoid which extreme dilatation and elongation of the 
mi) cau*e such enlargement as to simulate entire colon including the sigmoid but a 



I ig 3 Pathol ical atom a colon after pontaneous e\ acuation of an opaque 
enema Note the extreme dilatation and elon ,y ation b jieeJ. later the colon ha re 
gamed norma) pr portions s ee teet 
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Fig 4 Roentgenograms in 2 cases of adhesions be pcndicitis Operative and histological confirmation of the 

tween si„moid and cecum which were due to chronic ap condition was make 


few da>s later, as well as on three cximina se\erc general infection lhcs>c observations 
tions made at mterv als during the subsequent arc concordant w ith the results of experiments 
18 months, this enlargement was not seen in man (n) and animals (i, 2), which show 
again (Fig 3) A similar “pseudo megacolon” that paraljsis of the colon may be induced by 
was found b> Bernstein in a child during a extra intestinal lesions, thc> support Alvarez’ 
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I']'' 6 Sigmoid (arrows) prolap cd into inguinal 

view that m these cases atony is due to in 
hibitory reflexes as the intestinal muscle is 
not damaged (2) The occurrence of intestinal 
paralysis in renal colic was known to the older 
clinicians (10) 

Displacement of the sigmoid occurs in the 
presence of adhesions and tumors m the lower 
abdomen and in inflammation of the pelvic 
organs in the latter condition deformities 
and angulations frequently coexist Displace 


ment to the right results chiefly from pen 
typhlitic adhesions (13), for, owing to the fact 
that the sigmoid is relaxed for the greater part 
of the day it is frequently in contact with the 
cecum where it may’ become adherent when 
the latter is inflamed (Pig 4) I he top of the 
sigmoidal loop then may become angulatcd 
during contraction at the site of adhesion 
Such angulation however may be merely 
temporary and accidental as illustrated in 
I igurc 5 Hence it is necessary to verify that 
displacement and deformity are persistent 
Shortening narrowing and rigidity of *=ig 
mold and rectum occur in inflammatory 
fibrous and malignant involvement Parts of 
the sigmoid may be found prolapsed into an 
inguinal hernia (I lg 6) 

As above mentioned, examination of the 
mucosal relief of rectum and sigmoid is often 
interfered with by the inconstancy of the fill 
ing Since the interpretation of the mucosal 
pattern depends entirely and almost exclusive 
iy upon a controlled standard coating an 
attempt was made to provide for constant 
filling by the following method The patient 
is in the prone position, a flexible urethral 
catheter is introduced into the rectum until 
the tip of the catheter meets with resistance 
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be d 


Hg 8 a b Two case* of hepatic cirrhosis with internal b c villous proctitis (histological confirmation) d md c 
hemorrhoids een m longitudinal a and axnl projection prolap t of rectum around internal sphincter ( ce text) 

B> means of a s\ nnge, about 2 cubic ccnti order to show the lumen of the catheter on 
meters of barium suspension 1 are instilled in radioscop\ Injection then goes on under 

radioscopic control until the sigmoid is suf 
licientl) filled, whereupon the catheter is 



Fig q Dyschezia Colon 8 hours after barium meal 
rectum overhlled colon almost empty Banum was re 
tamed in the rectum during the subsequen 1 4 day s Insert 
enlargement of internal sphincter (arrow) m the same 
patient possibly due to spastic contraction or actual 
hypertrophy Compare with normal sphincter (Hg 
7 a 7 d) 





I ig 1 1 Turn >rs not <!i tmctly ti iblc on plain pr iclo*, 
raphy but revealed after m utlhtion of about 15 cul ic 
centimeters of air a b c Small cancer circular >f upper 
rectum (operative and hi to! Rica! coni rmation) rot 
vi ible before air in ufllatim a but revealed after it 
b c il e ulcerating hard tumor vithm anal canal not dis 


covered on numrrru proctoscopic and t ny evaimnili ns 
liccau c both pr>ct sci pc and enema tul k. lipped lj the 
mill mu which 1c I to the lumor d before c after air 
in ufllitun 


gentl> and gradually withdrawn while injee 
tion still continues As a rule from 10 to 30 
cubic cmtimuers arc neecssarv to produce 
the tilling desired If the amount injected 
seems too large some opaque fluid is as 
pirated After spontaneous evacuation the 
entire mucosal relief is umformlv coated \ir 
insufflation mav follow if nccessarj (Fig 11) 
This method has the following advantages 
(1 ) in the presence of stenosis or inflammation 



Fig ra Thrombosed hemorrhoidal vein 


of the rectum the catheter passes without 
causing pain spasms or such alteration as 
might change the appearance of the mucosa 
(2) the filling is controlled, (?) there is no 
overshadowing In other loops (4) no dis 
tcntion is produced that might simulate 



I> 1 } Intussusception of stgmoi 1 (arro vs) Note the 
overriding of the ru 0 "e Operative confirmation 
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Hr 14 Cancer of rectum Opaque enema does not 
reveal the tumor the enema tube passes beyond it, b and 
after spontaneous evacuation there is no distinct filling 


defect a Proctograph> shows tumor (arrows) and itscen 
tral enter r f Specimen from operative removal Note 
similarity of roentgenological and anatomical appearance 


redundancy or obstruction The sole dis 
advantage of the method lies in the fact that 
it demonstrates the distal part of the colon 
only, for completion of the examination, an 
opaque enema has to be given later b> con 
nectmg the catheter with an enema device 


Roentgenograms are taken in the oblique 
position, the patient, supine, being rotated to 
his left side so that his right iliac crest is 
raised b> about 45 degrees from the Potter- 
Buckj grid In this position, the entire length 
of the sigmoid is shown, and the roentgeno- 




Fir ii Turn rs n I di lined) vi tblrnn plain pruct c 
raphv but mealed after in ulliation of alx ui i< cubic 
centimeters >f air a b c Small cancer circular of u| per 
rectum (operame anl hi tol >f,ical confirmation) not 
visible before air in utflation a but mealed afier it 
b c d e ulcerating hard tumor within anal canal not di 

gcntl) and gradual!) withdrawn while injee 
tion still continue \s a rule from 10 to *o 
cubic centime ers are nccessar) to product 
the filling desired If the amount injected 
seems too large some opaque fluid is as 
pirated \ftir spontaneous t\aantion the 
entire mucosal relief is uniform!) coated \ir 
insulllation ma\ follow if neccssar) (Iig n) 
This method has the following advantages 
(i) m the presence of stenosis or inflammation 


d t 

c irnilinnunur u proctn ropic an I x ray rvanunati n 
Uenu e I th proct enpe and enema lulic lippe f l>> the 
mall mus which Ic 1 to the turn t d before e after air 
in ufllatinn 

of the rectum the catheter pisses without 
causing pun spasms or such alteration as 
might change the appearance of the mucosa 
( ) the filling is controlled (3) there is no 
overshadowing hj other loops (4) no dis 
tention is produced that might simulate 
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Fig 16 Cancer of sigmoid (operative and histological filling b reflux into ileum overshadows the diseased region 
confirmation) a b opaque enema \\ jth slight filling a c d c Proctographj m sagittal projection c and in oblique 
the tumor is not distinct!} visible with more massive views d e with variable amounts of filling 


part of the rectum protrudes in a circular Internal hemorrhoids are not alwa>s visible, 
pouch above the anus (Fig 8, d) Possiblj even in the presence of demonstrable eso- 

this is a condition which precedes the forma phageal varices (hepatic cirrhosis) Hemor- 

tion of actual prolapse rhoids cause either rounded defects about 4 

In typical dyschezia, that is, retention con- to 6 millimeters m diameter, when seen in 
fined to the rectum and associated with nor- optical sections, or increased distance be- 
mal or accelerated passage through colon, the tween the mucosal furrows, when projected 
internal anal sphincter has been found en- longitudinall> (Fig 8, a) In one case of 
larged, as shown bj increased impression it hemorrhoidal thrombosis, the hardened vessel 
produced upon the rectal lumen (Pig 9) was seen as a tubular defect (Fig 12) 



i i„ i Duron tic error B<th in oMiquc a an 1 in 
•V'lttal projection b the loner igmoid i narro cd in 

Intussusception of the sigmoid his been 
observed in but one instance the overriding 
of the walls is characteristic (I ig i^) 

\olvulus of the sigmoid causes a pathogno 
monic appearance at the junction of rectum 
and sigmoid the muco al relief ends abruptlv 
m an oblique line as though cut through with 
a razor blade The distended sigmoid marked 
b\ its gaseous tilling is seen a few inches 
abo\e this line obviously the latter corre 
sponds to the caudad border of the twist 

(Tig 10) 

Polvps and other tumors are \er\ accurate 
1) shown with the technique here described 
hor ivunple in a cast of a continued car 
cinoma of the rectum in a voung woman the 
normal enema tube passed bejond the tumor 
wherefore the latter escaped \ lsualization 
(Tig 14 b) But in injtcting barium through 
the catheter the tumor and its central enter 
were bj reflux surrounded with barium 
which produetd a tilling defect visible even 
before withdrawal of the catheter (Tig 14 c) 
In another case a persistent irregulantv of 
the mucosa of the sigmoid associated with 
narrowing of its lumen (Fig 17) was diag 


b 

lumen and there are persi tent riling defects in its mucosal 
relief (arrow s) Operation no tumor moderale conge lion 

nosed as an infiltrating tumor but on opera 
tion the region «u pcctcd showed mereh 
congestion 1 he patient, a man 60 \cars old 
had complained of frequent profuse blceehng 
from the rectum the cause of which was not 
elucidated b\ further clinical and laboratory 
examinations 

In casts of 1 > mphogranuloma inguinale 
(or venereum) as verified b\ positive I rev s 
tests the rectum was narrowed rigid devoid 
of mucosal pattern anti pipe shaped 

Fistulas diverticula sinuses and the like 
are easilt revealed b\ anv method Svphilis 
of the rectum was observed in one patient in 
whom it produced the a ra\ appearances of 
an inhitrating grow th 

In one case of villous proctitis confirmed bv 
biopsj the ruga were enlarged and inter 
spersed with po^poid excrescences (Fig S c) 
In other cases of proctitis no positive lm dings 
were found as the alterations in the mucosal 
pattern did not exceed those noted as normal 
variations 

CONCLUSIONS 

B> a simple modification of the opaque 
enema method roent 0 en examination of sig 
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moid and rectum can be freed of the technical 
hazards which often impede consistent re 
suits By the procedure here described, the 
amount of opaque filling in rectum and sig 
moid is technically controlled Both m its 
advantages and in its limitations, this method 
resembles the examination of the gastric 
mucosa while tumors and similar lesions arc 
demonstrable with a comparatively high 
degree of accuracy*, mil unmation often es 
capes recognition, as individual and physio 
logical modifications of the mucosal pattern 
are normally more numerous and diverse 
than the pathological alterations observed, or 
theoretically expected, m inflammation 
As in the stomach, variations of tone may 
simulate anatomical alterations Tor in 
stance, atony of the sigmoid is physiological 
during the period at which the sigmoid fills 
from abov e , this relaxation frequently amounts 
to such enlargement as encountered in re- 
dundancy and megacolon A more persistent 
though also transient form of atony may oc- 
cur in renal colic and other abdominal dis 
eases as a result of reflex disturbances, and 
may be produced experimentally by dis 
tention of the renal pelvis (n) In statistical 
investigations on “anomalies” of the colon, 
these phy siological and pathological states of 
transient atony have hitherto not been taken 
into account 


SUMMARY 

1 A simple technique, proctography, is 
described by which in roentgen examm itions 
of rectum and sigmoid the opaque filling is 
technically controlled 

2 With this method, the normal and 
pathological appearances of rectum and sig 
moid, especially of their mucosa, are demon- 
strable with a degree of accuracy similar to 


that now attuned in roentgen examinations 
of stomach and duodenum 

3 1 he mucosal pattern varies normally so 
much as to render it difficult to recognize 
tvpical signs of inflammation, unless there are 
secondary changes such as fibrosis or well 
marked mucosal hypertrophy or atrophy 

4 By loss of tone, the sigmoid loop ma\ 
be greatly enlarged, especially during the 
physiological relaxation which occurs while 
the sigmoid fills from above Besides this 
normal enlargement, pathological atony, as 
in renal colic and certain abdominal diseases, 
may simulate redundancy, migacolon, or ob 
structivi. dilatation 
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CLINICAL SURGERY 


FROM ST riRCtST S H0SP1TTI, t\D\Fi 
CIIOLEDOCIIOL1 rilOl OMY 
MacCormick’s Technique 
DOUGLAS MILIFR, TRCS, Sjdnej, Australia 


T HE following is a description of the 
technique employed by Sir Alexander 
MacCormick, of Svdnev, and used b\ a 
large number of Australian surgeons 
whom he trained 

DVNGERS AND POSSIBLE COMPLIC VTIONS 
Choledocholithotomy is very frequently per- 
formed upon the jaundiced patient, who may 
therefore be an evceedmglv poor operative risk, 
because of the dangers associated with jaundice 
and liv er failure 

After choledocholithotom} we are faced with 
the possibility of acute bile duct infection, of bile 
peritonitis, or of a biliary fistula, the latter result 
ing from neglect to remove all calculi from the 
duct This mistake mav not lead to fistula forma 
tion unless duct obstruction occurs but it may 
lead to that most distressing and humiliating 
complication, recurrent attacks of pain and 
jaundice, m no way different from those the 
operation was designed to cure 
Jaundice undoubtedly constitutes an added 
operative risk, because of the habihtv of the 
patient to hemorrhage If there is evidence of 
the jaundice subsiding or if previous similar 
attacks suggest that it is likely to subside, I wait 
for this to occur How ev er, if there is no sign of 
the jaundice subsiding, I consider it best to oper 
ate with all due precautions, rather than expose 
the patient to the added risks of prolonged com 
mon duct obstruction 

PREPAR VTION 

The general preparation followed is for the 
patient to be admitted at least 48 hours before 
operation A routine aperient is given 24 hours 
before, and an enema 12 hours before operation 
Fluids are encouraged until 4 hours before opera 
tion When jaundice exists the patient is observ ed 

Drawings for Figures i and 3 are reproduced through 
courtesy of A uslrahan and A n. Zealand Journal of Surgery 


for a longer period, the blood coagulation time 1* 
estimated and, if prolonged, io cubic centimeters 
of 5 per cent calcium chloride is given intra 
vcnously on two consecutive days If the coagu 
I it ion time is not thus brought back to normal, 
a small transfusion of 200 cubic centimeters of 
citrated blood is given and as a rule this will 
be successful 

When the patient has been jaundiced for a long 
time, bile *=alts administered by mouth for some 
days and glucose in a readily assimilable form 
should be freely giv en If the patient's condition 
is grave, 600 cubic centimeters of 5 per cent 
glucose in saline should be given intravenously on 
the day before and the day of operation 





VNESTHFTIC 

Open ether is the usual anesthetic though of 
late cyclopropane reinforced In same basal anes 
thetic has been much used 

TECHNICAL STFPs IN OPFRITION 

Position \ smatl sand bag or bridge is placed 
across the back at the le\ el of the angle of the 
scapula 

I ncision \\ e are guided bj the phv sical char 
acter of the patient In a patient with a narrow 
subcostal angle the right paramedian incision 
with lateral displacement of the rectus is the 
most generally useful 

In the more common type with a broad sub- 
costal angle we have come to favor a transverse 
incision with division of the rectus or an obliquely 
placed incision extending from the xiphoid region 
down and outward with partial longitudinal 
splitting and partial transverse division of the 
rectus Prior to dividing the rectus muscle I pass 
a double row of single catgut sutures through 
the antenor sheath and the muscle in order to 
control bleeding The muscle is then divided 
between these rows 

After division of the rectus in either of the two 
latter incisions the posterior rectus sheath includ 


ing the transversus abdominis muscle is divided 
in the direction 

On opening the peritoneal cavitv I make a pre 
limtnarv exploration and palpate the gall bladdei 
bile ducts pancreas stomach and duodenum 
Three packs are then inserted one di places the 
stomach to the left one displaces the transverse 
colon downward and the third is placed in the 
right extremity of Morrison s pouch 

It is the usual practice in these operations to do 
aroulinecholecvstectom} first butif the patient s 
condition is grave the urgent necessilv is to clear 
the common duct and the cholecv stectomv mav 
be postponed either until the end of the opera 
tion or a subsequent date If choletv stectomv 
is performed we do not tr> exploration of the 
common duct through the open stump of the 
cv Stic duct as this is usually most unsatisfactory 
and a waste of time 

The packs alreadv placed are carefully arranged 
to shut out the peritoneal cavitv and the left hand 
of the assistant is inserted over them with fingers 
extended exerting a slight traction on the lesser 
omentum in a caudal and forward direction No 
mechanical retractors are used An excellent v lew 
of the right free border of the gastrohepatic 
omentum is now obtained A long strip of gauze 
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is picked down into the foramen of Winslow, and 
fdls the space to the right of the foramen The 
nozzle of a sucker is held close to the duct in the 
right hind of the second assistant I he pen 
toncum over the duct is incised longitudinalK , 
and two gu\ sutures” of fine silk art inserted 
on each side of the duct at some point con\ cment 
for incision 

With a fine pointed scalpel, the duct is now 
opened by an incision i 5 centimeters long in the 
line of the duct The bile which escapes is 
e\acuated in the sucker Ihe identilication and 
opening of the duct maj present some difficult! 
in case* in which there has. been much inflamma 
torv thickening or adhesion formation Needless 
to say such difficulties call for punctilious care in 
identification of the duct before any incision is 
made An exploratorv puncture with a fine needle 
will readily clear up an\ confusion between bile 
duct and portal vein When the duct is open 
stones may be removed with a malleable scoop or 
Dcsjardin forceps This is not alwavs a simple 
matter and frequently a stone will need to be 
gently dislodged and milked up to the opening l>\ 
the surgeon’s fingers, manipulating the duct from 
its anterior and posterior aspects in the foramen 
of Winslow 

Stones impacted in the lower end of the duct 
may present extreme difficulty particularly as 
they are frequently so difficult to feel When the 
surgeon has dislodged all obvious calculi, a fine 
probe or sound is inserted into the duct and gently 
guided until it finds its way into the duodenum 
This is followed up by a slightly bigger Lister 
sound and this in turn by others graduallv 
increasing up to about 10 to 13 As each sound 
reaches the sphincter of Oddi, it pauses momen 
tanly and then with a slight jerk slips into the 
duodenum The sensation is similar in a \er\ 
delicate wav to the sensation of a uterine dilator 
slipping through the cen ix During this maneu 
ver it is no uncommon experience to find that 
on increasing the size of the sound, an obstruction 
is encountered, though the previous ones slipped 
most readily into the duodenum This obstruc 
tion is always a stone, and fresh effort must be 
directed to its remov al It is common to find that 
once again a slightly larger sound will meet with 
another obstructing stone Such experiences as 


this shed light on those cases m which jaundice 
follows on operations in which the surgeon has 
been content mcreh to establish the patency of 
the duct with a probe 

When the ampulla of the duct has been suf 
liciently dilated, a scoop should he passed up to 
explore the hepatic duct I he common bile duct 
is then sutured w ith fine interrupted catgut and 
the split peritoneum sutured oxer it with a con 
tmuous catgut suture, which is carried up to 
pentoneali7C the gall bladder bed when chole 
cvstcctomv has been performed A large tube at 
least 1 5 centimeters in diameter is inserted 
through a stab incision low in the lom,and placed 
with its end lying just to the right of the com 
mon bile duct A narrow ribbon wick threaded 
through the tube will serve to anchor it in posi 
tion The packs having been removed, the 
abdomen is closed Wc suture each aponeurotic 
layer with interrupted mattress sutures of chro 
mic gut Interrupted silkworm gut and con 
tinuous catgut coapt the skin A separate dressing 
seals the main wound from the stab wound 
Gauze is then packed around the projecting end 
of the tube so that drainage fluid will be absorbed 

POSTOPFR VTIV E CVRF 

The tube usually drains a little bile for 2 or 3 
days, but sometimes the closure of the duct is so 
satisfactory that no drainage occurs The wick 
is withdrawn at the end of 24 hours, and the tube 
is withdrawn when drainage has ceased During 
the first 24 hours the patient is best nursed in 
a semirecumbent position with a slight tilt to 
the right 

A long experience with this technique has 
proved its great value Adequate common duct 
drainage is established into the duodenum 
Patients rapidly lose their jaundice, and it is 
most unusual for external drainage to last longer 
than a few dax s 

The average convalescence is little if any longer 
than that of cholecystectomy, and postoperative 
troubles are mmimi7ed 

In a series of 20 consecutive cases in which 
patients were treated in this wa\ at St Vincent’s 
Hospital there was no mortality and the length 
of stay in hospital in each ca^e is shown in the 
accompanying table 



AN OPERATION TOR HIE REPAIR OT DIRECT 
INGUINAI HERNIA 

J Dl-WM BJSGARI) MI) Omaha Nebraska 


A BRIEF rts>ume of the problems is o- 
/\ cntcd with the rcpur of direct inguinal 
/ \ hernias w is reported in a prev ious pub 

X V. lication It is the purpose of thi^> com 
mumcition to describe in operime technique 
an essential pirt of which was deused bv Dr C 
\\ M Pointer dean of the Univeratv of \e 
bnska School of Medicine ind u cd In him in 
iqos in the treatment of one case This case 
twice recurrent following previous repairs his 
remained cured Because Dr Po\nter sub e 
quentlv diverted his talents loan icidemiccirecr 
the operation w as giv cn no further tnaluntilits re 
cent application in 6 cases bv the author The op- 
eration appears to hav e such obv ious merits that it 
is reported without recommendation from a lar^c 
and extended clinical trial It utilizes a flap of the 
pectincus portion of the pelvic fascia and the 
pectineus fascia and muscle to obturate the defect 
in the floor of the inguinal canal Tins flip is 
sutured to the transv crsalis fiscn and to the deep 
surfice of the internal obliqut aponeurosis «o 


that in rcihtj a small segment of the pelvic wall 
is shifted mesialward where it forms a deep or 
first line of defense This support is supplemented 
b> obliteration or reinforcement of the inguinal 
caml bv one of two methods in both of which 
living sutures of fa sen ire used 

TFCIIMQUF 

Omitting i description of the routine details 
of exposure of the inguinal canal elevation of the 
coni from the canal and the inversion or excision 
of the sac the transv crsalis fascia and peritoneum 
arc separated from loose attachments below 
Poupart s ligament and retracted mesialward 
exposing those portions of the pelvic fascia and 
of the pectineus muscle and fascia which cover 
the superior ramus of the pubis This exposure 
extends from the pubic spine to the superior bor 
dcr of the femoral canal The femoral v cssels are 
retracted superiorlv and latcrallv Gimbcrnats 
ligament is inci cd to expose the pectineus fascia 
down to the pubic spme This fascia and the 
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underlying muscle fibers are then incised along 
the anterolateral margin of the pubic ramus from 
the pubic spine to the upper limit of the exposure 
A pedicled flap, including both fascia and muscle, 
is raised from the anterior and mesial surfaces of 
the ramus, and this flap is of sufficient length to 
reach the deep surface of the internal oblique 
aponeurosis and conjoined tendon without ten 
sion The flap retains its normal deep attachment 
throughout its breadth so that suture of its free 
margin to the mesial border of the inguinal tn 
angle forms under this triangle a strong supportiv e 
wall which is continuous with the pelvic hung 
membranes The free margin is approximated 
with interrupted sutures of silk or chromic catgut 
to the deep surface of the free border of the con 
joined tendon, internal oblique aponeurosis, or 
rectus sheath as presented by the anatomical re 
lations in the indiv idual case 

A second line of defense is then created by ap 
proximatmg Poupart’s ligament to the internal 
oblique aponeurosis and conjoined tendon behind 
the cord, if this can be accomplished without ten 
sion A pedicled strip of external oblique fascia 
is used as a continuous suture to bind these tissues 
and additional support is given by interrupted 
sutures of silk This part of the repair was de 
scribed in a previous publication 1 and is illustrated 
in Figure 2 

If, however, Poupart’s ligament cannot be ap 
proximated to the tissues forming the mesial 
border of the inguinal triangle without tension, 
the space is bridged by weaving strips of fascia 
lata across it by the technique described by 
Galhe 

It is important, regardless of the ty-pe of tech 
mque used, to include the triangular fascia in the 

1 Bis~ard J Dewey S u rg Gynec L Obst. igjg 63 nj 



Iij? 2 A second layer of support i» added by approxi 
mating the borders of the inguinal triangle and bindin„ 
them with a pedicled strip of external oblique fascia used 
as a continuous suture If the borders cannot be approxi 
mated without tension strips of fascia lata arc weaved be 
tween them after the technique of Galhe 

lowermost suture to seal the area immediatelv 
above the pubic spine (Fig 2 ) The superficial 
fascia is approximated over the cord and the skin 
closed with interrupted inverted mattress sutures 

CONCLUSION 

An operative technique for repair of direct 
inguinal hernia is reported The operation ap 
pears to have certain mechanical merits 
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Fig 2 Exposure of the lateral margin of the ri<*ht Fig 4 Oblique v lew with peritoneum retracted medially 
rectus abdominis muscle to expose the right obturator nerve 
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INTRAPELVIC EXTRAPERITONEAL RESECTION OF TIIE 
OBTURATOR NERVE 

IRLMOM A CHANDILR, M 1>, T ACS, -ind ILRWNAM) SI IIHLU MI), 
Chtcigo Illinois 


I N severe spistic panplegia or hcmiplegn, 
overactivitv of the adductor muscles of the 
thigh is undoubtedly the greatest obstacle 
to useful functioning of the low er extremities 
A “scissors gait or position of the legs not only 
impedes progression but contributes to the dc 
v elopment of deformities of the knee, ankle, and 
foot The correction of the disabling o\ eractn ity 
of the adductor muscle groups by active and 
passu e stretching with or without retention in 
plaster or by tenotomy or my otomy of the ad 
ductor groups has been extensuely employed 
but with rather disappointing results However, 
in cases presenting structural shortening of the 
adductor muscles, these procedures may be ncces 
sar> 

lhe conxersion of the rigid spastic state into 
that of a flaccid paraly sis by neurectomy has been 
found to be most beneficial In 1910, StofTcl 
studied the topography of the obturator nerxe 
and m 1911 described an operation in yxhich the 
branches of the obturator nerve were resected m 
the upper inner thigh This has a number of dis 
advantages namely, difficulty in keeping the 
wound clean, the possibility of a tender scar in 
this region, as well as the difficulty of locating 
both the anterior and posterior branches (some 
times 3 branches) of the nerye In 1914, Selig 
gay e an anatomical description of a proposed oper- 
ation of mtrapelyic extraperitoneal resection of 
the obturator ner\ e performed through a lateral 
abdominal incision In 1921, Loeffler and Gocht 
resected the nerye by the extraperitoneal route, 
both by a partial resection of the insertion of the 
rectus abdominis muscle, the former using a mid 
line incision and the latter a Pfannenstiel incision 
Their results were satisfactory Bonnet, in 1932, 
resected the obtu rator nerv e near its origin through 
a lateral abdominal incision locating the nerve 
upon the psoas muscle In 1930 Wischneyysky 
presented a new operation in yyhich he exposed 
the ner\e through a vertical incision between the 
inner and middle thirds of the Poupart’s ligament 
The pectineal fascia was cut and the pectmeus 
muscle released and retracted laterallv exposing 
the fascia of the obturator extemus This fascia 
was incised and the branches of the obturator 


nerveyy ere exposed and resected In 1936, Klimov 
described a partial rejection of the obturator 
branches as well as the branch communicating 
with the saphenous nerv e in cases of ulcer or gan 
grene of the leg He exposed the nerv c through a 
vertical incision on the upper inner thigh 

We have cmplovcd intrapchic extraperitoneal 
resection of the obturator nerve in S4 instances 
at the Children s Memorial Hospital The results 
have been so uniformly satisfactory that yyc are 
prompted to present the technique of the opera 
tion that yye haye eyohed 

operatim Trciistqut 

In bilateral resection of the main trunk of the 
obturator nerve a transverse (Pfannenstiel) m 
cision is made through the skm and subcutaneous 
tissue of the lower abdomen following the normal 
transverse crease just above the pubis (Fig 1 I) 
The anterior fascia of the rectus abdominis muscle 
is exposed b\ blunt dissection The anterior 
fascia or sheath of the rectus muscle is then split 
vertically over the center of its distal portion 
(Fig 1 B) The lateral portion of the rectus 
sheath is elcyated and retracted laterally expos 
ing the lateral margin of the muscle (Tig 2) The 
rectus abdominis muscle is retracted medialh 
and the fascia transversahs and the peritoneum 
exposed The index finger is used as a blunt dis- 
sector following the posterior surface of the mus 
cle to its insertion in the body and the horizontal 
ramus of the pubis, entering the space of Retzius 
yyhich is filled yvith loose, fatty, areolar tissue 
( F, g 3 ) The finger is then gently directed 
laterally and more deeply along the horizontal 
ramus of the pubis displacing the bladder and the 
lateral folds of the peritoneum posteriorly until 
the upper portion of the obturator fascia over 
lving the obturator mternus muscle is palpated 
The obturator nerve is then located as a small 
cord like structure on the inner pelvic wall just 
below the lower margin of the horizontal ramus 
of the pubic bone One inch ribbon retractors are 
inserted extrapentoneally to hold the peritoneum 
and bladder medially The fattv areolar tissue 
overlvmg the obturator nerve is opened with a 
forceps and the nerve exposed The nerve mav 
101 
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be identified bx stimulation and b> its course as 
it enters the neural canal of the obturator fascia 
The nerxe is then separated from adjacent blood 
vessels and is elevated with a small blunt hook 
(Fig 4) A ligature is placed at each of 2 lex els to 
present bleeding and the inters emng portion of 
the nerxe 15 excised Care must be taken not to 
tear anx of the small xems of this area and the 
possibilit) of anomalous arteries must be kept in 
mind After inspection of the wound for bleeding 
points the retractors are remoxed and the pen 
toncum permitted to fall back into place The 
opposite side is exposed in a similar manner The 
fascia; subcutaneous tissues and skin are sutured 
and a compression dressing applied No cast is 
used In unilateral cases a vertical lower rectus 
incision is preferred 

In our series no complications haxc in<en 
The relaxation of the adductor groups bx this 
method has been more satisfactorx than bx other 
operations xxhich xxe haxe emploxed 

The adxantages of the operatixe technique 
described aboxe max be summarized in part as 
follows (1) The main trunk of the obturator 
nerxe is exposed satisfaclonlx xvith a minimal 
amount of trauma (2) The incision is in a loca 
lion least exposed to contamination and is also 
inconspicuous (3) The incision of the fascia is 
supported bx the rectus muscle reducing the pos 
sibilitx of hernias (4) The retention of the legs 
m an abducted position bx braces or casts is not 
necessarx (0 The active u«c of other mu«cle 
groups of the leg is not even temporinh im 
pcded (6) A satisfactorx correction of adductor 
spasm is obtained 
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AN INSTRUMENT TO MEASURE ARTERIAL PULSATION 
IN HIE DIGITS 

CLARFNCE E GARDNER, Jr , M D , Durham, North Carolina 


I N an effort to determine the condition of the 
circulation in the fingers and toes, m in 
strument has been constructed \\ hich mcas 
ures arterial pulsations in the digits It is 
an extremely sensitive, differential manometer 
constructed on the same principle as the Pachon 
oscillometer With it the magnitude of pulsations 
m the digits max be recorded under varying 
conditions of health and disease 
The instrument (I ig i) was constructed for us 
by Mr William Hurst, instrument maker at the 
Duke University instrument shop It consists 
of an airtight chamber, A, within which is a 
small cup like chamber, B, covered bv a thin 
rubber diaphragm on which rests a small alum 
mum upnght which, through a svstem of gears, 
operates a recording pointer With the valve, C, 
open, pressure may he built up in a small cuff 
applied to a digit to any desired lev el, the pressure 
in chambers A and B being equalized With the 
valve then closed, pressure variations caused by 
the digital pulse are recorded from oscillations of 
the pointer The instrument is quite stable and is 
not affected by ordinary building or room vibra 
tions It has a sensitivity of o 002 centimeter of 
mercury per millimeter scale division as compared 
to a sensitivitv of 0012 centimeter of mercury 
per millimeter scale in the Bouhtte oscillometer 
used to record pulsations m the arms and legs 
It is capable of responding to impulses at the 
rate of 15 per second 

The instrument is portable its operation is 
extremely simple and easy , requiring no technical 
skill and it may be used wath extremities in a 
water bath at various temperatures In these 
respects, it adapts itself better to clinical use than 
the sensitive digital plethysmographs which have 
been devised by Johnson and bv Turner 
Digital pulses have been found to vary with 
the constantly changing vasomotor reactions in 
each individual Aet, with control of the en 
vironmental temperature by placing the extrem 
lty in a water bath at various temperatures, 
abstinence from smoking for at least 2 hours, and 
wath the subject relaxed and composed at normal 
body temperature, readings are believed to give 

From the Department of Surgerj Duke University School of 
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a sufficiently reliable index of the efficiency of cir 
culation in the digits for practical clinical use 
The pneumatic cuff must be applied to the base 
of the finger in each case And to eliminate the 
effect of reactive hvperemia following occlusion, 
the cuff is not left in place longer than a minute 
and readings are not repeated oflcncr than every 
10 minutes 

To determine the effect of environmental tem 
peraturc on the digital pulse, readings have been 
made on a senes of normal adults with the arm 
and hand in a water hath at various tempera 
tures With the subject seated comfortably, an 
arm and hand arc immersed m an arm tub at 
45 degrees C After 10 minutes, the cuff is applied 
to the index finger and inflated to t6o millimeters 
of mercury Readings are made at this pressure 
and at 140, 120, 100, 80, 60, 40, and 20 millimeters 
of mercury Temperature of the water in the arm 
tub is then dropped and after 10 minutes at each 
temperature, readings also made at 40, 35, 30, 
25, and •'o degrees C Chart 1 shows a tvpical 
curve obtained in this way It will be seen that 
maximum pulsation occurs at about the diastolic 
pressure and t the higher temperature As the 
temperature is dropped, the magnitude of pulsa 
tions changes little until the temperature of the 
bath is at 30 degrees C when a significant rt 
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Chart i ( hirt of the digital o«riltitinns of the n„ht 
in lex ting r nnrttul a lull aged jo jcars with the arm 
an I hin I in a water liath at vanius temperatures The 
bl kkI pressure ' as i jo jj I ulsations were lirsl charted 
at 4 legret C and then at decreasing increments of 
> degrees C each t ro kgrees C \t to legrccs C pulsa 
ti ins were significant!) reduce I and at ao degrees C they 

re absent in heating extreme sasoconstncti in at this 
tempi rature 

duction occurs \t o degrees C pulsations has e 
either disappeared or arc so feeble as to register 
onl) -v fraction of a millimeter deflection of the 
needle 

\ anntions from this normal range of pulsations 
in the digits we belicxc will gt\c valuable in 
formation in the recognition of obliterative or of 
vasospastic conditions in the digital vessels Thus 
an obliterative process in the arteries nm be 
expected if at full vasodilatation with the ex 



Chart t Chart of the digital oscillations in the right 
index finger of a man ago! 54 jears with sch redact) ha 
and Ra)nau 1 s ynlrxme U the higher temperatures 
pulsati ins ne'er reached the normal Icxcl Vs the lem 
perature was retlu cd pul alions disappearcl at J1 degrees 
C in heating a tendenc) to \asospi m at a hicher cn 
vio nmental temperature than normal 

trcmitv in a warm bath the magnitude of puba 
lion fails to approximate a normal level While 
with a normal range of pulsation at full vaso- 
dilatation disapjiea ranee of pulsations at tem 
jicnlures higher than 20 degrees C would indicate 
the presence of a pure vasospastic condition 
Chart 2 show s the pulsations tn the index finger 
of a man age 54 with sderodactvba and Rav 
nauds svndronve Pulsations did not rise to a 
normal level on immersing the arm in a warm 
bath This might be interpreted as being cau cd 
cither b) an obliterate c process within theartcrv 
or because the inelastic and contracted integu 
ment of the finger failed to allow full pulsation 
The fact that pulsations disappeared at a higher 
temperature than normal would indicate an in 
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Chart 3 Chart of the digital osollatnns of the left Chart 4 Chart of the dntal oscillation if the right 
great toe 10 days after left plancbnjc an 1 left lumbar great toe of the si me patient as in Chart j No sympa 
sympathectomy C«d pul itions remain after the envi thectomy has bten done on this side Pulsations were 

ronmcntal temperature has been dropped to to degrees C entire!) obliterated at Jo degrees C 
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creased sensitrwt\ to cold, with vasospasm at a 
higher cn\ ironmental temperature than normal 
Pulsations exactlv similar to those in Chart 2 
were observed in another patient, a male, aged 
25 jears, with tjpical Ravnauds svndromc but 
w ithout sclerodactv ha The pulse at the w nst w as 
normal as were osallometnc readings m the fore 
arm and arm The maximum digital oscillation 
at 4 3 degrees C was 7 millimeters and all pulsa 
tions had disappeared when the temperature of 
the arm tub was dropped to 25 degrees C These 
readings would seem to indicate the presence of 
both an obliterative and a vasospastic element in 
the digital v essels such as is seen in the adv anced 
stages of Ravnaud’s disease in which the digital 
arteries are narrowed bv thickening of their 
intimal coats and are incapable of full expansion 
In most of the obliterative arterial diseases 
observed in the vascular disease clinic, pulsations 
m the major vessels at the wrist or ankle of the 
affected extremities cannot be felt and no digital 
pulsations can be recorded One patient, a male, 
aged 45 jears, with Buerger s disease and a 
gangrenous toe had palpable radial pulses at each 
waist and maximum pulsations m the forearm as 
recorded with the Bouhtte modification of the 
Pachon oscillometer of 2 units on the left and 
1 Yi on the right Digital pulsations could not 
be obtained at an> temperature on the right and 
were onlj faintlj seen on the left at full vaso- 
dilatation In a man of 66 jears with arterio- 
sclerotic gangrene of the right great toe, pulsa 
tions could be felt in the left posterior tibial and 
dorsalis pedis arterj and maximum pulsations 
with the oscillometer on the left thigh were 9, and 
above the left ankle, 2^ No pulsation could be 
detected in the left great toe at anv temperature, 
indicating an advanced degree of obliteration of 
the digital arteries 

The effect of sympathectomv on the digital 
pulse in the great toe with foot and ankle in a 


water bath at various temperatures is shown m 
Chart 3 as compared to pulsations in the un 
svmpathcctomi7ed toe (Chart 4) of the same 
mdiv idual The patient was a male, aged 20 v cars, 
in whom left splanchnic nerve resection and re 
section of first and second left lumbar sjmpathctic 
ganglia had been performed 10 dav s prev loush for 
Hirschsprung’s disease At room temperature, the 
left great toe showed a maximum oscillation of 
10 millimeters while that m the right great toe was 
4 millimeters \s shown in the charts, the svmpa 
theclomized toe continued to show good pulsa 
tions m a bath at 10 degrees C which was as 
low a temperature as the patient could com 
fortabh stand, while in the toe not operated 
upon, the pulsations were feeble at 25 degrees C 
and had completclv disappeared at 20 degrees C 

SUMMVRX \\D COSCLLSIONS 

An instrument is presented which measures the 
magnitude of pulsations m the fingers and toes 
Measurement of these pulsations at various en 
v ironmental temperatures, it is believed, will give 
valuable assistance in the recognition of penph 
eral vascular diseases and in the differentiation 
of vasospastic from obliterative processes in the 
digital arteries 

In the preparation of the instrument described we wish 
to acknowledge with appreciation the valuable assistance 
of Dr J L Morgan phvsicist to the Dukt Hospital 
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T UI kind of foot in which the operation 
to be described is indicated is one which 
exhibits the signs of marked relaxation of 
the structures w hich hold the metatarsal 
region together It has been called the spla> 
foot or spreizfuss In this clinic we call it the 
metatarsalgic or accordion foot 
It is to be found in the mam in women in third 
and fourth decades It is based probabh upon 
foot weakness in childhood In adult life the 
holding together of the metatarsal region is ac 
complished in a manner bj narrow shoes but 
further development of the relaxation is do 
termmed b\ the higher heel of feminine shoe ap 
pare! which throws an abnormal strain upon the 
anterior arch b>mptoms of metatarsalgia then 
make their appearance of which the Mortons 
toe and the feeling of walking on the bones are 
classical examples 

H m the Dfparlmrnt f Orlti jv I c N grry Itellrvue llo 
1 ill a <\ the New \ o L l i cr»ity Coll se v! M«l cine 

I relented at the No emlw l<ji7 meet g ol the Orth«r Ttt c 
V l on of New \ork A icm> f Meil ci ant Ihitalelphu 
(hthopni c ( luh 
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In time the narrow shoe is no longer adequate 
to hold the foot together because the first meta 
tarsal head (and frequenth the fifth) resent the 
pressure and respond b) the development of more 
or less of a bunion In the meantime a greater or 
lesser degree of hallux xalgus has developed In 
this sl 3 ge the woman patient has a closet full of 
shoes with none of which she is entirety happv 
This is entirety understandable because a shoe is 
no longer adequate 

The treatment winch has heretofore been 
utilized in this t\pc of foot is (r) support of the 
metatarsal arch b\ a suitable device (2) wider 
shoes with a lower heel (3) intensive development 
o! the intrinsic fool musculature bv exercises 
(4) some tvpc of operation for the hallux valgus 
usuallv for the relief of the pressure svmptoms of 
the extruded first and fifth metatarsal heads 

In some occidental urban communities it seems 
to be still possible to induce women in the age 
period mentioned to adopt a wide shoe with a 
low heel for habitual use In mv community 1 
hav e found this to be largety unfeasible and when 
accomplished a rather thankless enterprise As 
to the possibilities of the development of the in 
trmsic foot musculature such attempts are apt 
to be conducted in a half hearted fashion and at 
best are vitiated bv the inevitable return to the 
esthelicalty pn2ed shoe as a means of personal 
adornment 

The encircling fascial band operation is ad 
vanced as a practicable meins of holding such a 
foot together in a permanent way It offers the 
assurance that recurrences following the usual 
operation for hallux valgus will not take place 
that hallux valgus mav be prevented andthatno 
artificial support of the metatarsal irch will be 
necessary 

In the last 20 months about 30 feet have been 
operated upon b> this method with salisfactoty 
outcome 

INSTRUMENT FOR PASSING FV=CI\L BAND 
AND TECHNIQUE 

The instrument that has been devised looks a 
good deal like the old Sluder tonsillotome Its 
extremitv is somewhat pointed and beveled so 
that it mav be passed with a minimum of re 
sistance through the soft tissues The slot is 
about '4 inch in width and is equipped with fine 
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Fig 2 Encircling the metatarsus tilth a flat fascnl Fig s The course of the band on the plantar aspect 
band Curved incisions are made about the first and fifth The method of securing the ends of the band has been 
metatarsal heads Dorsal view modified to include a fascial knot as indicated in the text 


teeth upon which the gliding top portion of the 
instrument impinges upon the fascia, thus hold 
ing it firmly 

The curved incisions are made about the first 
and fifth metatarsal heads with their convexity 
dorsally The prominent extruded portions of 
the first and fifth metatarsal heads are excised 
with a chisel, and the sharp remaining edges are 
smoothed off An incision is made in the thigh 
and a inch wide strip of fascia lata about 8 
inches in length is removed The special instru 
ment is introduced through the incision over the 
first metatarsal head and is passed across the 
forefoot deeply to all the extensor tendons and 
emerges through the incision o\ er the fifth meta 
tarsal head The aperture of the instrument is 
opened and one end of the fascia is fixed in it 
and the instrument is drawn bach earning the 
fascia with it as a flat band The instrument is 
passed across the foot on the plantar aspect and 
here the instrument passes deep!} to the flexors 
of the great toe, then superficially to the flexors of 
the second, third, and fourth toes, and again 


deeply to the flexor tendon of the fifth toe The 
other end of the fascia is placed in the aperture 
and drawn across the foot through the inner in 
cision The forefoot is compressed by an assistant 
The two ends of the fascia are split for a short 
distance into a wade portion and a narrow stnp 
A knot is tied w ith these narrow strips The w ide 
portion is overlapped and secured with several 
fine silk sutures The level at which the fascial 
band is passed is just proximal to the metatarsal 
heads The incisions are closed and covered with 
dressings The foot is wrapped in several lavers 
of sheet wadding, the great toe being wrapped 
separately A firm flannel bandage is wound 
over this sheet wadding to maintain compression 
of the forefoot and to maintain the great toe in a 
moderately corrected position This dressing is 
renewed after 5 days At the end of 12 davs the 
sutures are removed and the compression of the 
forefoot is maintained for 3 weeks longer by an 
encircling adhesiv e plaster dressing Weight bear 
ing is allow ed after 3 w eeks No metatarsal sup 
port is used 



A NEW OPERATIVE PROCEDURE TOR REPAIR Or 
REP PL RED CRUCIAIL I IGAMLN I S OI 1IIL KNEE JOINT 

IHHR'i R \MCM M I) Rochester Minnesota 


I N v iu\ of the numerous articles written on 
injun to the emente ligaments of the knee 
joint no attempt will be matlc herein to 
discuss the causame or jKilhologicat factors 
or the diagnosis of the condition but to m\ 
knowledge the plastic procedures dtscrdxrd 
herein for repair of this complication ha\c not 
been presented prcwouslx 

Tor repair of the anterior cruciate ligament, 
thi knee joint is exposed through a lateral j>ara 
patellar incision which allows inspection of the 
joint and preparation of the medial femoral con 
d\le for reception of the reconstructed ligament 
\ second inci ion is made oxer the tendons of the 
medial hamstring group of muscles the semiten 
dinosus tendon is identified and severed at its 
musculotendinous junction The bclh of the 
muscle is then sutured to the semimembranosus 
muscle The semi tend inosus tendon is freed up 
to its point of attachment on the tibia 1 hrough 
i hole made with a three sixteenth inch drill in 
the anterior aspect of the tibia emerging at the 
origin of the anterior cruciate ligament the ten 
don is passed through into the joint Next a hole 
I r m th V t O lh |K I So (.cry Th Mjjo Cl n 



I ig i Technique for repair of ruptured anterior cruciate 
ligament Illustrating th lateral parapatellar inci : n for 
inspection of the joint an I preparati in r f the medial ft 
moral condyle for reception of the reconstructed anterior 
cruciate ligament the met ion over the media! ham tnng 
group of muscles to sever the semitendinosus tendon ani 
the holes ( , Binch) extending thrwgh the anterur aspect 
of the tibia and the postemr portion of the 1 iteral femoral 


is made through the lateral femoral condxle 
postcriorh emerging from the jiostcrior aspect 
of the inner conch lar notch The tendon is then 
drawn through and sutured to the periosteum 
The knee is held in full extension while the tendon 
is being sutured (Tig i) 

Tor repair of the posterior cruciate ligament of 
the knee a median panpatellar incision is used 
The joint is inspected and the medial femoral 
condj Ic is prepared for reception of the new hga 
ment For repair of the posterior cruciate hga 
ment the drill hole through the medial femoral 
condj lc Is jilaccd well forward and an incision 
similar to the one prexioush described is used 
for obtaining the semitendinosus tendon Ih 
blunt dissection the jxislcromcdtan asjiect of the 
|>oj>Iitcal space is exposed For accurate jilacing 
of the drill hole in the tibia the hole in this in 
stance to be drilled backward and outward from 
a jiosilion proximal to the site of insertion of the 
semitendinosus tendon a Kirchner wire is used 
\\ hen a Kirchner wire is used as a guide with ex 
jiosurc of the popliteal space the procedure is 
earned out under direct vision and an accurate 
location is obtained The tunnel m the tibia is 



condyle through which the reconstructed anterior cruciate 
ligament 1 to be pas cd 

I ig 2 Technique for repair of ruptured posterior cni 
ciate ligament Illustrating the median parapatellar in 
cision them ismnforobtamingth semiten Imosus tend n 
and the drill holes ('ginch) through the medial femoral 
con lyle and the tibia and the correct flexion of the l nee 
for suturing 
IO 8 
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prepared b\ passing a three sixteenth inch drill 
o\er the wire The tendon is then passed into the 
popliteal space Through the anterior incision 
made in the knee joint a hole is punched through 
the capsule posteriori! and the tendon is pulled 
into the joint and passed through the medial 
femoral condvle In suturing the tendon it is 
well to hold the knee in moderate flexion (Hg 2) 
After the repair of both the anterior and pos 
tenor cruciate ligaments of the knee is accom 
pi 1 shed a plaster of Pans leg cast is applied and 


is worn In the patient for about 4 weeks On 
removal of the cast, phvsical thcrajn and active 
exercises arc instituted At the end of about S 
weeks full actiutx of the leg usuallv can he per 
muted To hasten infiltration of the transplanted 
tendon with callus and to promote incorporation 
of the tendinous tissues into the bone, it is well 
to scarifv the portions in the bom structure 
I his new procedure offers a normal anatomical 
reconstruction of the ligaments accomplished b> 
a method which presents few technical difficulties 



A NEW OPFRA1IVE PROCEDURE TOR REPAIR Or 
RUPTURED CRUCIAIE IIGAMEN1S OT HIE RNEF JOINT 

HAKR^ H MACH M I) Rochester, Minnesota 


I N view of the numerous articles written on 
injurv to the crucntc ligaments of the knee 
joint no attempt will be maile herein to 
discuss the causative or pathological factors 
or the diagnosis of tht condition But to mv 
knowledge the plastic procedures described 
herein for repair of this complication hive not 
been presented previou«lv 

For repair of the anterior cruciate ligament 
the knee joint is exposed through a lateral para 
patellar incision which allows inspection of the 
joint and preparation of the medial femoral con 
dvle for reception of the reconstructed ligament 
\ second incision is made over the tendons of the 
medial hamstring group of muscles the semiten 
dmosus tendon is identified and severed at its 
musculotendinous junction The bcllv of the 
muscle is then sutured to the semimembranosus 
muscle The semitindmusus tendon is freed up 
to its point of attachment on the tibia Through 
a hole made with i three sixteenth inch drill in 
the anterior aspect of the tibia emerging at the 
origin of the anterior cruciate ligament the ten 
don is passed through into the joint Next a hole 
t m the sc i n (I Ih pel S retry The Majo ( 1 c 



Fig * Technique for repair of ruptured antemr cruciate 
ligament Illustrating the lateral parapatellar inci wn for 
inspection of the joint tnd prepiratirn of the medial fe 
moral condyle for receptit n of the reconstructed anterior 
cruciate li 0 ament the irtci ion oxer the medial hamstnn„ 
grf up of muscles to sever the semitendmosus tendon an J 
the holes {*jjinchl extending through the anterior aspect 
of the tibia and the posterior portion of the lateral femoral 


is made through Ibt. JilcraJ /emoraJ condvle 
jKisteriorlv emerging from the posterior aspect 
of the inner condvlar notch The tendon is then 
drawn through and sutured to the periosteum 
The knee is held in full extension while the tendon 
is being sutured (big i) 

I or repair of the interior cruciate ligament of 
the knee a median parapatellar incision is used 
The joint is inspected and the medial femoral 
condvle is prcjxarcd for reception of the new hga 
ment I or repair of the posterior cruciate Jiga 
ment the drill hole through the medial femoral 
condvle is placed well forward and an incision 
similar to the one previously described is u ed 
for obtaining the emitendinosus tendon Hv 
blunt dissection the jxisteromedian a j>cct of the 
popliteal space is exposed I or accurate placing 
of the drill hole in the tibia the hole in this in 
stance to be drilled backward and outward from 
a portion proximal to the site of insertion of the 
semitendinosus tendon a Kirchner wire is used 
U hen a Kirchner wire is used as a guide with ex 
posurc of the popliteal space the procedure is 
carrud out under direct vision and an accurate 
location is obtained The tunnel in the tibia is 


Tt’rrj n iru l*d 
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condyle through which the reconstructed anterior cruciate 
ligament is to be passed 

fig a Technique for repair of ruptured posterior cru 
cute ligament Illustrating the mcann parapatellar in 
cision the incision for obtaining the emiten linosus tendon 
and the drill holes ( inch) through the medial femoral 
condyle and the tibia and the correct flexion of the luce 
for sutunng 



A SIMPLE METHOD FOR KEEPING DRY 
BLADDER riS'IULAS FROM CERVIX CANCER 

HARR 1 C SALTZSIMN, MD ,1 ACS, Detroit, Michigan 


W HEN carcinoma of the ccr\ix ul 
cerates into the floor of the bladder, 
a ' cry disagreeable and uncomfort 
able condition ensues To the infected 
necrotic cer\ ix discharges is added the pooling of 
stagnant urine in the vagina, thus making this 
tender mucosa increasing!* irritated, inflamed, 
and sore 

The care of this condition has been unsatis 
factorv Transplantation of the ureters into the 
sigmoid has been considered, but at this stage of 
the disease the ureters are usually dilated from 
the stricture caused bv cancer extension into the 
broad ligament and the prognosis for length of 
life is too uncertain (2 to 6 months) to make this 
extensiv e operation practicable Bilateral lumbar 
ureterostomy has been done occasionally with 
success 

The emplov ment of a permanent urethral ca 
theter will keep some patients dry if the hole in 
the bladder is high up near the cerv ix and is not 
too large Very often the catheter soon irritates 
the urethra, however, and the patient demands 
its remov al Locally , w e hav e tried to keep these 
patients comfortable by means of rubber sheet 
and double pads placed underneath the hips and 
thighs, and b\ giving them a supply of perineal 
pads which they mav change as frequently as 
necessary (every 20 to 40 minutes) Some have 
used a sea sponge in the vagina Others have 
used an inflated toy balloon 

Urologists have, during the past few years, 
made increasing use of continuous suction to 
carry off the urine from draining bladder wounds 
(0 The principles of applying suction to an open 
wound or orifice are that no vacuum be formed in 
the wound, and that there be no cupping action 
on the w alls or bottom (3) 

Various devices have been described to fit on 
to the body surface comfortably in order to dis 
pense with drainage tubes or for use when these 
tubes are not needed (1, 2, 4, 7) In all such 
devices a gauze wick lies m the urine or in the 
secretion to be absorbed Air is sucked through 
a perforated catheter tube, or mask attached to 
the gauze The suction pulls the unne through 


the gauze, into the tubing, and then into a trap 
bottle 1 

The slightest suction or cupping pull in the 
vagina is painful, but a piece of gauze can be in 
serted into the vagina, attached to a perforated 
catheter outside the vaginal orifice, and the 
proper suction will transport the urine out into 
a bottle and keep the v agma clean We hav c used 
the Hendrickson catheter attached to the Sted 
man electric suprapubic pump This catheter 
ends in a flat spade like tube on one surface of 
which are 6 to 8 large perforations A thick gauze 
wick is attached to this tube, and the free end is 

1 I>r W iltiam I Sherman called our attention to the* dev ice* 
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moistened and inserted 3 to 4 inches into the 
\agma The catheter remains just outside the 
\ afiina The tubing i*> then lead o\ er the patient s 
thigh to a 1 gallon drain bottle on the floor The 
pump is attached to the other tube of the bottle 
(Fir i) 

The vaginal wick must bechangcd as it becomes 
soiled that is everv 1 or da\s> No other care is 
nece-'sarv eccept the routine cleansing of tubing 
and bottle (6) 1 

Ih jth we h jf thill (J^tt ^ « ^tn j t l«l A I ^ 

tuni iotrm n\ 

i Dmpu John \\ Mcthc I f r upn put ic uctmn 
J trot ioj 31 411 


1 IlrsnEiCksoN I lom> C \ uction tip for «ve to 
cv'tftjtomj wound Lrol &. Cutan Rev 193 41 
Us 

% Krwov Josrrir II Crnlinuous uction an t its ap- 
plication in pn toperative treatment v ur~ ( vnec 
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4 Lowstrv O S and ‘'uou.v I to \m uction de 

vice \m J ‘-ur ? 1033 5il 

5 McCakthv j’Nrrnl \ con ideration of upra pubic 

prw-tatcclomj from the tandpnmt of opeiati * 
technique and poloperati' e care Tr \m_ \ 
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THE SURGICAL TREATMENT OF INFILTRATING 
CARCINOMA OF THE BLADDER 

EDWIN BEER, M D TACS, New 1 ork, New 1 ork 


T HIS paper will discuss briefly the best 
treatment for infiltrating carcinoma of 
the bladder B> best treatment I mean 
the treatment that gives the best end 
results This treatment will natunll) \ar> with 
the stage of the disease when the patient applies 
for treatment 

In those cases in which the tumor and involved 
bladder wall can be excised, this tape of operativ e 
treatment, often involving a reimplantation of 
the ureter, gives the best results In some of the 
more extensive growths total cjstectomv, if 
feasible, gives surprisingl) good results as judged 
by the criterion of 5 >ear cures In other more or 
less extensive growths the introduction of radon 
seeds through a Qstotomv or through a cjsto 
scope ma> have to be employed for one reason or 
another, such as the patient’s poor general condi 
tion, poor hidnej function, etc This is always a 
hit or miss affair, as one cannot accurately delimit 
the extent of the infiltration process b> sight or 
by palpation from within the bladder Despite 
these handicaps, a small percentage of patients so 
treated seem to be definitely cured The end 
results, however, are far inferior to those obtained 
m resectable cases In addition to the group 
mentioned, there is an unfortunate series of neg 
lected patients on whom no surgery is feasible, 
and in these we have to attempt to control the 
disease with deep roentgen therap) using the 
Coutard technique As jet even at the Curie In 
stitute, no cures have been accomplished with 
this therap) Our cases have all been dismal 
failures, our hopes for this t)pe of therap) in 
hemgn and malignant cases have not been real 
ized, and according to the publications of Lacas 
sagne (Cune Institute) his experience has been 
much, the same as outs 

The various publications of more or less en 
thusiastic propagandists hav e confused members 
of the surgical profession as to the proper methods 
of approach to the question of the treatment to 
he applied in an) particular case of tumor of the 
unnar) bladder That group of tumors, which are 
definitel) malignant and which mv ade the bladder 

Presented before the VV estem New \ ork and Ontario Urologi 
cal Society Alban} New V ork. September 1 8 1937 
Dr Beer passed away August 13 193S 


wall or the projecting miss on the bladder will, 
present therapeutic problems which ire capable 
of being met onl> b> the experienced surgeon, 
who is able to avail himself of the various surgical 
procedures as the) are indicated Tor those sur 
geons who see tumors of the bladder onl) occa 
sionall) , in v lew of the confusion m the literature, 
it becomes difficult to decide what to do Manx 
yeaTS ago to assist in the decision as to the proper 
therapeutic approach, the American Urological 
Association Registr) was established to classif) 
the results of the various efforts m therap) and 
to formulate a clearer understanding of what 
the proper therap) should be 
Those of us w ho hav e had an extensiv e senes of 
cases (in our clinic we have treated almost 700 
patients) have gradualh come to a better under 
standing of the problem involved, and it is most 
encouraging to see that the last report of the 
Registr) in 1936 confirms the conclusions that 
wc have reached, namel), that surgical excision 
and rejection gives the best end results 
Further confusion, m addition to that caused 
b) the above tjpe of propagandist, has been 
caused b) the attempt of some few pathologists 
to group these tumor* into 4 classes, calling the 
benign papillomas “Group 1 Carcinoma For- 
tunatelv Major R O Dart, who is acting as our 
registrar, has decided that this t) pe of grading is 
not valid, accurate, or reliable, and recognizes 
onl) 3 types of epithelial bladder grow ths, as I 
have insisted for vears He sajs ‘ For all prac 
tical purposes epithelial tumors of the bladder 
ma\ be classified as (a) papillar), (b) papillarv 
and infiltrating, and (c) infiltrating Carcinoma of 
the bladder cannot be graded on the basis of cell 
differentiation alone The most practical method 
of grading is based on a combination of ph) steal 
findings and histopathological examination ” 

In our experience we have found, in agreement 
with the above, that there are on the one hand 
benign papillomas and on the other 2 types of 
carcinoma (r A) papillary carcinoma with atypism 


'Surgeons under the influence of this type of pathological in 
h ?t Ve repeatedly scnt , me Patients and slides diag 
K^ rr l y aS c , ar ? nom ^ when tran5 C}stoscopjc therapy 
might have been applied m the patients homes without the 
K?*-*^** hundred* or thousand* of miles for the W, 
cation of the proper therary pp 1 
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of cells plus inv asion of the stroma and occasional 
l)mph \essel thrombi fi II) papillary tumors 
with the abov e characteristics plus an infiltration 
and in\ asion of the bladder wall to \arying 
depths and (2) more or less solid, more or less 
nodular, infiltrating carcinomi running well into 
the bladder wall and occasional!) extending 
wideh m a honzontal direction 
An anal) sis of the results published b) the 
Registr) based on approximate!) 1 400 cases of 
tumor of the bladder shows that in the treat 
ment of infiltrating carcinoma the results b) 
surgical therap\ arc infinitcl) better than b\ an) 
other method This is our experience as published 
m 19 7 at the International Congress Brussels 
and later (1935) in m> monograph (r) in which 
our cases were again studied It is evident from 
the Registr) s report that implantation of radon 
seeds through c>stotom) wounds has given onl) 
8 8 per cent of 5 tear cures, whereas surgical 
partial cvstectomv has produced 18 5 per cent of 
5 )ear cures From this it must be evident that 
those who rel) entirel) upon the use of radium 
are not giving the patients with infiltrating car 
cinoma of the bladder the care the) dcserv e 
\n anal) sis recentl) published (2) on total 
c>stectom> in this disease shows that the more 
radical the surger) the higher the percentage of 
5 )ear cures In a scries of 24 malignant tumors 
of the bladder in which a total cystcctom) had 
been performed 6 patients died following the 
operation Of the patients operated upon up to 
S >earsago there were 11 cases with 2 operative 
deaths The 9 patients surviving the operation 
showed a s 3 per cent surv lv al for 5 ) ears and ov er 
These results with total c) stectom) in the most 
extensive bladder tumors point in the direction 


which we have indicated 1 e , that radical exci 
sion with or without rc implantation of the in 
volvcd ureter obtains without a doubt the verv 
best results The 5 )car cures in partial rejection 
ire less than after total c) stectom), probabl) 
because we were unable to make as complete a 
remov al of all the microscopic deposits of cancer 
cells in the former instance In SS cases of carci 
nomi of the bladder, p3pillar) and infiltrating 
vve had an operative mortalit) of 15 cases Sixtv 
five patients could be followed to test the value 
of this thcrap) and "4 patients were cured for 3 
)cars which is twice as high as that reported in 
the Registr) cases but as we have stated this is 
considerabl) less than are curable b) total CVS- 
tectomv The results with the total c)stectomv 
operation point the vva) for us and demonstrate 
conclusive!) to me that the more radical the 
operation in thc«c infiltrating growths the better 
our results I or smaller infiltrating carcinomas 
we cannot as >et substitute total cystectom) and 
we must still adhere to partial cystectomv mak 
ing wide resections so as to encompass the whole 
of the diseased area 

In closing let me again emphasize the impor 
tancc of learning the technique of partial cvstcc 
tom> with or without ureteral reimplantation as 
well as the technique of total cvstectom) with 
implantation of the ureters in the skin or in the 
bowel as all other methods of approaching this 
most difficult problem are hit or miss affairs and 
do not give the patient a square deal 
BIBUOGRXrm 
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THE QUEST I ON — ULC ER OR 
CARCINOMA? 

G RANTING that under medical treat 
, ment many patients with uncomph 
, cated gastnc ulcer are relieved of 
their svmptoms and that there is a disappear 
ance of roentgenological evidence 0/ the ulcer, 
it n> likewise well known that certain gastric 
ulcers complicated m one way or another do 
not respond satisfactorily to medical manage 
ment This is particularly true of an ulcer 
situated on the posterior gastric wall and 
which through protective perforation has m 
\ aded the pancreas It is not the gastric ulcer, 
complicated by perforation, continued bleed 
mg or recurrent massn e hemorrhage, or per 
sistent gastnc retention in which much differ 
cnce of opinion exists as to what the manage 
ment shall be Practically all internists and 
surgeons with particular interest in gastric 
lesions recognize these complications as more 
or less distinct indications for surgical inter 
vention It is the crater lesions with none of 
these complications in which there is lack of 


unanimity of opinion as to what the appropri- 
ate treatment shall be In many of these cases 
the question arises— what is the true nature 
of the lesion— benign ulcer or carcinoma 5 
The relationship of carcinoma to gastric 
ulcer is a matter which requires due considtra 
tion in m iny gastnc lesions 1 he importance 
of this relationship lies not so conspicuously in 
the question of the frequency with which 
malignant degeneration in a benign gastnc 
ulcer occurs Sufhcicnt evidence is at hand to 
indicate that such a change may and dots 
occur often enough to be reckoned with in cer 
tain cases in which chronicity has been estab 
lished and response to medical management 
has not been complete A more absorbing 
problem in the ulcer carcinoma relationship is 
that of the difficulty not mfrequenth encoun 
tered in differentiating a benign ulcer from 
a carcinomatous ulcer or an early ulcerating 
carcinoma In many instances the clinical, 
roentgenological, and gastroscopic findings m 
a gastnc lesion leai c considerable doubt as to 
just what the true nature of the lesion may be 
Every surgeon of experience with gastnc le- 
sions has on occasion, with the abdomen open 
and with the lesion in hi^ hand, felt uncertain 
as to whether it was a benign one or neoplas 
tic The benignancy or malignancy of the le 
sion can often be determined only by the com- 
petent pathologist 

The size and location of the lesion as de- 
picted roent genologically are of importance in 
differentiating the benign ulcer from the ma- 
lignant lesion While lesions with a crater of 
less than 2 5 centimeters m diameferarenot all 
benign, and not all lesions of a greater diam 
eter are malignant, nevertheless, the probabil 
ity of malignancy in the latter lesions increases 
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proportionate!) to an increase in the diameter 
of the crater Lesions of the greater cu n, ature 
and of the anterior gastric wall are nearl) 
ahvajs malignant In lesions so situated few 
if any liberties are allowable so far as obsen a 
tion and medical management arc concerned 

\ppropnatc to this discussion and pertinent 
to the problem of diagnosis the therapeutic 
test merits due consideration As an aid in 
differentiating a benign ulcer from a malignant 
lesion it is not always a reliable one Tempo 
rarj clinical improvement has often been 
noted following dietary and other forms of 
medical management of ulcer when instituted 
m a patient harboring a gastric carcinoma and 
roentgenological and gastroscopic studies at 
repeated short intervals are subject to error in 
interpretation even by competent observers 
in these respective hclds The value of the 
test as a differential aid is dependent upon the 
selection of cases for its cmp!o> ment and upon 
the competent) of interpretation of the ob 
servations at frequent intervals It has been 
the experience of every gastric surgeon upon 
surgical exploration of patients m whom a 
medical regimen has been continued following 
faulty interpretation of the original therapeu 
tic test to hnd inoperable carcinoma The 
value of the test as an aid m the differential 
diagnosis of certain gastric lesions has been 
definitely established but adherence to the 
fundamental principles which includes adc 
quate interim treatment careful observation 
and competent interpretation is necessary for 
reliance 

Lack of improvement in the clinical and 
roentgenological manifestation s following care 
ful medical treatment and competent ob 
servation over a period of several weeks not 
only suggests that the lesion is not responding 
but also justifies uncertainty regarding the 
true nature of the lesion Surgical interven 
tion must be considered m cases m which such 


uncertainty exists, and the urgency for surgi 
cal treatment is great w hen the evidence pre 
dominates m favor of a malignant lesion 
Unquestionably the ulcer carcinoma prob 
lem bears a direct relationship to the oper 
ability and curability of gastric carcinoma 
Strange as it may seem the operabiiit) and 
curability of carcinoma of the stomach in gen 
era! and b) and large has shown little if any 
increase during the past years Today elm 
ical inoperability is manifested m at least 3 o 
per cent of the patients who harbor a mahg 
nant lesion of the stomach, ami in at least half 
of those patients, in whom by clinical and 
roentgenological studies operability seems 
probable surgical exploration discloses wide 
extension of the disease m the stomach or to 
extngastnc structures, precluding partial or 
total gastrectomy In the remainder of the 
cases gastric resection is possible cither as an 
operation curative m purpose or to provide 
palliation Tew surgeons have the opportu 
mty through early recognition of the disease 
to perform gastric resection m 20 per cent of 
the people who harbor carcinoma of the 
stomach 

The gastric lesion is a medico roentgeno 
logic surgical problem Whatever the many 
factors may be which contribute to the pres 
ent status of the operability of malignant !e 
sions of the stomach the physician and in 
termst occupy strategic positions m their 
relationships with patients Only through 
evoking the aid of the competent roentgen 
ologist may the physician most conclusively 
differentiate the functional from the organic 
gastric disturbance Only through careful in 
tcrpretation of clinical and roentgenological 
evidence and through early surgical interven 
tion m all cases m which doubt exists as to the 
true nature of the lesion may the doubt be 
obviated and the curability of gastric C 3 rci 
noma enhanced Veeke C Huvr 
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EMBOLECTOMY FOR PERIPH- 
ERAL EMBOLISM 

T HE operatic treatment of emboli m 
major peripheral vessels was dev el 
oped b> Dinar Rev into a useful 
standard treatment for suitable cases before 
1920 Espcciall} following bis address before 
the American College of Sutgcons in 1924 the 
operation began to be used successful!} in this 
countr> by a number of surgeons By the 
carl} 1930’s manv surgeons in this countr} 
and Scandinavia and a few m England and on 
the Continent had had sufficient experience 
w ith the operation to sax c a v cry large propor- 
tion of the limbs operated upon If done early, 
under eight to twelve hours, the circulation 
should be complctel} re established in 50 to 
75 per cent of the cases The technique is not 
difficult for one trained in the use of fine silk 
(as man} arc toda}) and, from the patient’s 
standpoint, it is a ver} easy operation How 
ever, in 1933, wide publicit} was given the use 
of alternating suction and pressure in the 
treatment of all forms of peripheral artenal 
occlusion and man} patients were treated with 
a machine who might have had the embolus 
removed No doubt patients with peripheral 
emboli have been saved from threatened gan 
grene following such treatment However, no 
series ol cases to date has been presented in 
such form that the results can be compared to 
the several senes of surgical results that hav e 
been published Even if acute gangrene is 
avoided b} such treatment it is not unlikely 
that man} cases have permanently impaired 
arterial circulation Another medical treat- 
ment has also been recently suggested and 
used in many cases with results that are quite 
possibly not much better than the results of 


no treatment at all I refer to the use of anti 
spasmodics such as papaverine If those who 
advocated its use had ever seen an artery at 
operation for embolism with its diameter re- 
duced full} one half b> the spasm that takes 
place below the obstruction, they would not be 
sanguine about the good results of an} drug 
that could safely be given There is also, as 
well pointed out in the recent article by 
Griffiths, 1 the danger that an antispasmodic, 
if it is efficacious in promoting the downward 
movement of an embolus, might move it from 
a less dangerous to a more dangerous bifur- 
cation 

Enough time has elapsed for definite proof 
of the cfficienc} of such medical treatments to 
be brought forth if such proof were available 
Lacking it, it is high Mme that all surgeons 
return to cmbolcctom} as the pnmar} treat 
ment of carl} cases of embolism located from 
the aorta to the popliteal space Pressure and 
antispasmodic treatment ma> be given after 
operation if indicated But cmbolcctom}, be 
cause of the time factor, is nev cr indicated if 
medical treatment is failing or has failed 

If patients are seen late, the indications are 
entirel} different Although Lcnche advo 
cates artercctomy as useful, it may well be 
that the “pressure boot” is the best treat- 
ment Certainl} embolectomy is not indi- 
cated In these cases, how ever, one must keep 
m mind that long continued rest and protec- 
tion from too much heat or cold are all impor- 
tant in the cases without gangrene Lari} 
amputation as soon as a reasonable degree of 
demarkation has taken place is the only treat- 
ment for those with gangrene 

Charles C Lund 
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CHARLES II MA\0 

I N the death ot Dr Charles H Ma\o the surgical profession his suffered a 
grievous and irreparable toss He w as one of its outstanding leaders a great 
surgeon who undoubted!* made more important contributions to the science 
of medicine than most men in the past generation— i famous man whom the 
world loved ami respected ami a lovable man who earned his mini honors and 
fame with great modest* 

It was m* good fortune to have worked with him when there were but seven 
teen men on the staff of the Clime at i time which afforded us a closer ind a 
more intimate association with him ind his distinguished brother thin was given 
to the men who scrv cd in the Clime after the staff hid become so large 1 his v er* 
intimate association with him give us fortunate men i splendid opportune* to 
bscume well acquainted with his mam outstanding characteristics— ht> lovable 
and appealing personahtv — his keen minil~a» well as his surgical brilliance 
He embodied everything that is noble and fine in a great phv ■naan His. love 
for his patients the gentleness and patience he showed them during bus* davs 
when he was driven almost bevond the point oi endurance, were outstanding 
traits His know ledge of human psvchologv and hisabilitv to relieve those racked 
with emotions and bars b) his marvelous personahtv left an indelible imprint 
upon the minds of allot his associates His keen analvusof suggestions and of new 
methods which were continuousl* being made m the rapid changes which were 
taking place m medteme at that time and the excellent judgment which h< invar 
iabl\ show cd in accepting onlv those methods and suggestions w hich later pro* cd 
to bi got d w as a source of vvondetment to us all , and his ow n practical suggestions 
and the ingenious methods which he originated were Ugion 

His great versatiht> in tbt operating room was well known to all who t\cr 
attended his climes It was not unusual for him in a morning s work to cover 
practical!* the w hole bod> and to explore most of its s\ '•Urns— alt of his operations 
bung perform^ d with deftness and with an accuracy made possible by his broad 
knowledge of the anatomy, the phvsiologv, and the pathology of the part under 
< onsideration, and invariably each operation was performed with conscrx atism 
great gentleness and with the dispatch of a master As a diagnostician he was 
tiS 
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unexcelled, often arriving at his conclusions b> an uncann> intuitive sense appre- 
hending obscure conditions unrecognizable b> laborator) or mechanical aids 

But the privilege of making rounds xvith him, of working with him during the 
afternoon hours in the Clinic, and of spending evenings with him in his home was 
just as instructive and I believe of as much value as assisting him in the operating 
room, for here his true greatness was shown in his love for his fellow man, his in 
terest in his patients, in their problems as well as their diseases, his gentle con 
sideration of the poor and unfortunate, his love for facts and his hatred of sham 
and subterfuge Continuously in his work he practiced the true art of medicine 
to the highest degree 

What a brilliant, wonderful man* How wide his interests 1 Great surgeon 
though he was, his views were not limited to the medical field but embraced a 
m>riad of subjects to which he brought his keen discernment and understanding 
He had a most unusual knowledge of mechanics and this he applied to his work, 
incorporating man} practical and ingenious methods in the operations which he 
devised and originated But an outstanding trait that evervone who knew or 
met him will long remember was his shrewd, dr> wit, his delicious sense of humor, 
and a Will Rogers’ wa> of expressing it His presentation of deep scientific facts 
was never in the dr> pedantic st>le, though packed with profound learning and 
wisdom He alwa> s brought in some bit of homelv philosophy, some excruciatingl} 
funnv witticism that left his audience breathless with laughter but left his point 
indelibly etched in their minds 

His home life was ideal His great love for his devoted and wonderful wife, 
his children, his distinguished brother, and for his countless numbers of patients 
and friends was additional evidence of his greatness Even after fame and world 
recognition came to him and he was showered with honors that have been given 
to few men in medicine, he was the same sweet, lovable, modest, and unspoiled 
Dr Charlie that he was in the old days before all of these came to him How 
few of us are big enough to bear recognition and fame in such a wav f 

Dear Dr Charlie— what a heritage >ou have left and how much your life has 
benefited and enriched us’ To the thousands of your patients who have been 
relieved and saved b> >our skill, to the countless numbers of ph} sicians who have 
profited b> vour teachings, and to >our legion of friends >ou shall alwa>s remain 
not onlv an inspiring and a stimulating influence but a sweet and lasting memor> 
especialh to >our “old bo>s” who loved vou and who will treasure that memorv 
deep in their hearts to the end Donald Guthrie 
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T HfcW B Saunders Company offers theseventh 
edition of Del cc s Principles and Practice of 
Obstitrus 1 In the preface to this edition the 
author stue that 44 pages ha\e been added but 
the eareu edchieilv for illu trations He also states 
that cverv page has been worked over and obsolete 
matter has been omitted It is a \olume of over 
1 100 pages which contains 1 277 illustrations 
Thi ev enth edition has the same arrangement as 
the previous editions and like its predecessors pre 
ents a verv exhaustive survey of each subject 
There 1 a substitution for some of the illustrations 
such as Falkiner s ovum for Herzog s which was re 
produced in the sixth edition It is noted that the 
former is included in color in another obstetrical text 
of recent edition As in previous editions the bibb 
ographv is given at the end of each chapter rather 
than one complete bibliographv at the end of the 
volume It is DcLee s textbook brought up to date 
Cnesn r C Douckty 


T\ the introduction to the book Surgical Trial 
i. me nl if II ind and Forearm Infections * Dr T 
Wingate Todd has written 

To both Dr Bnckel and mvself it 1 a matter of 
the deepe t di mav that at the verv moment when 
we should have vw hed to consult with Dr Kxnavel 
on thi important work Fate has intervened and left 
us to carrv on without his constructive criticism and 
approval 

No one who knew Dr Xanax el would doubt that 
he would have been the first to congratulate the 
author upon his efforts to extend our knowledge of 
the anatomv of the hand and the subject of infec 
tions and to express his gratification that other men 
were taking up the cudgels to help fight a battle 
which had always eemed to him of such great im 
portance Furthermore I think no one would doubt 
that he would have helped the author to correct 
some of the interpretations that he has made from 
his studies 

The first third of thi verv well illustrated volume 
is devoted to an anatomical study of the hand and 
forearm and is profusely illustrated with drawings 
of anatomical dissections and reproductions of roent 
genograms made after injections of opaque materials 
into variou sheaths and spaces A finding that has 
impressed the author forcibly is the hlling of a large 
space within the palm as a result of injection of the 
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tendon sheath of the fifth linger (Ilates \\- 
V\Il) This he ha con idered to be the ulnar 
bursa He has ignored the fact that the ulnar bursa 
or to use a de criptive term the synovial sheath 
which inve ts the flexor tendon in the proximal 
portion of the palm except for that portion which 
continues di tall) about the flexor tendons of the 
little finger ends rather abruptly just distal lo the 
middle of the metacarpus and does not continue dis 
talward about the lumbncal mu clcs 

In the plates immediately following (Will and 
\\I\ ) the author shows the ulnar bursa fairlv well 
outlined The latter roentgenograms were obtained 
after injection of the exjxosed proximal end of the 
bursa Both injections were stopped when the 
material began to leak from the opening previously 
made at the distal ends of the tendon sheaths of 
thumb and little finger Surelv if injected material 
leaked from the distal ends of tendon sheaths of 
thumb and little finger the ulnar burs a or the sy no 
vial sheath investing the flexor tendons in the palm 
should be filled and delineated As a matter of fact 
it 1 and the picture shown in Plate Will and 
\\l\ is verv similar to the well known illu tration 
in Kanavel s book (sixth edition p S3 seventh edi 
tion p 48) which shows the tendon sheaths of index 
middle and ring fingers and the radial and ulnar 
burst after injection with a su pen ion of red lead 
and to Bests illustration showing the sheaths after 
injection with gelatin (Ann Surg IQ30 80 3 0 
However the injected space shown in I lates Will 
and WI\ has no similarity whatever to tho e 
shown in Hate W-WII Why injection at one 
end of a sv novial sac should gi\ e one picture and an 
injection at the other something entirely different is 
not explained 

The delineation of the \no\ial sheaths of the 
index middle and ring fingers 1 not clear in anv of 
the plates In Plate \UIland \\I particularly 
there has been widespread extrava ation into the 
soft tissues of the fingers as the re ult of attempted 
injections into the flexor sheaths Nowhere is there 
seen a imple clear cut picture of the synovial 
heaths of index middle and ring fingers such as 
shown in the illustration by Kanavel referred to 
above There are two pos ible explanation for this 
failure one that the needle or cannula slipped from 
the sheath 1 he result obtained would be compa 
rable to the extravasation that occurs when a needle 
slips from or through a vein in an attempted intra 
venous injection I he other po sible explanation is 
that the anatomical material u ed was so firmh 
fixed and hardened bv chemical preservatives that 
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no injection of synovia! sheaths in the fingers 
was possible Anyone who has attempted onl> to 
straighten the flexed fingers of extremities ‘long 
pickled in brine" can appreciate how difficult it 
might be to demonstrate bv in lection the synovial 
sheaths m such a hand 

Since the tendon sheaths of index, middle or ring 
fingers were not filled with the injected material it is 
obvious why thev did not rupture into the middle 
palmar space or thenar space as was demonstrated 
so graphically by Kanavel in his experimental 
studies and as has been demonstrated so often m a 
multitude of clinic il c\ es Injected material did 
rupture from the tendon sheath of the fifth finger 
into the palm and gne the outline of the middle pal 
mar space shown m Plates and incor 

rcctly called the ulnar bursa Intcrcstinglv enough 
such rupture almost never occurs as a result of mfec 
tion within the tendon sheath of this finger We 
ba\e seen many cases in which infection extended 
from the little finger into the ulnar bursa and fore 
arm but not a single ca«se in which it ruptured from 
the sheath of the fifth finger into the palm This 
(act again suggests the importance of checking bv 
other methods conclusions drawn from experimental 
injections of anatomical material which may have 
been firmly fixed by chemical preservatives These 
illustrations (Plates W-WIf) do show graphi 
cally that material miected into the middle palmar 
space can pass lateralward bevond the middle meta 
carpal bone if no median septum is present to limit 
its .pread if the septum is ruptured or if it is dis 
placed (flattened) radtilward and dorsalward by the 
injected material This was emphasized bv Isehn 1 
and his illustration of the injected “deep middle pal 
mar .pace (espace palmaire median profond) is 
identical with that shown in the author s Plates W 
and \\I 

The author ignores the fact that Kanavcl demon 
strated that injected material which ruptures from 
the overdistended tendon sheath of the index finger 
fills the thenar space Dr Brickel has pictured a 
space (Plate \\\.) which he calls the adductor 
space (a good name) resulting from injection of 
opaque material ' at the distal edge of the thumb 
web the shadow of the mam mass of injected 
material lies to the radial side of the third metacar 
pal bone corresponding to what some authors call 
the thenar space Subsequent dissection of the 
hand showed that the material was confined to the 
fascia and body of the adductor pollicis 

In spite of the fact that the author points out that 
the mass lies to the radial side of the metacarpal 
bone and that the illustration as well as the follow 
ing plate (\\\I) show this definite line of demarca 
tion he states elsewhere we have never found 
a special palmar septum dividing the palmar foyer 
into halves (p g8) and, We have never seen in 
our dissections or injection experiments a septum in 
the palm running from the palmar fascia to the mid 
die metacarpal bone In support of this observation 

Surgery of the Hand Masson t Co 1933 tig 53 V 158 


an independent dissection was made for the author 
during the summer of 1937 by Dr Schmeidel, Fro 
lessor of Anatomy at the University of Vienna" 
(pp 158-150) How the injected material shown in 
Plates VS.Y anil XX\I (the form assumed by the 
injected material and its position arc identical in the 
two figures) remains confined to the area radtal to 
the third metacarpal bone if there is “no septum 
dividing the palmar foyer" is not explained 
The last two thirds of the volume are devoted to a 
discussion of various tvpes of mfeetton and their 
treatment In the discussion of general principles 
there are many statements with which we would 
wholeheartedly agree “1 ocal anesthetics have defi 
nitc drawbacks Lncircling injections into the 
base of the finger with the application of a tourni 
quet to hold m the anesthetic is dangerous because 
gangrene of a finger may result Inicctions of local 
anesthetics jnto the finger tip are especially to be 
av oided because distention of the tissues is v erv pain 
ful and likely to cause necrosis ” “Lthyl chloride 
sprav as a local anesthetic has nothing to commend 
it We do not favor local injections, block or 
brachial anesthesia " 

No mention is made ol the invaluable blood pres 
sure band to secure a bloodless field during opera 
tion and little attention is given the importance of 
careful and complete immobilization as a part of the 
after care or of methods of securing immobilization, 
and to the important principles of simple surgical 
cleanliness— of aseptic care of infected hands in the 
days following separation 
In a di cussion of infections of the finger tjp it is 
stated \n abscess m the bone must be curetted 
If no surgical attempt is made to eradicate the 
sequestrum a long period of distress and disability is 
certain to follow ’ (p 115) * Where the bone is 

affected superficial abscesses may be curetted and 
the site of the abscess cauterized with carbolic acid 
and washed off with alcohol or glycerin Care must 
be taken to limit the necrosis resulting front use of 
phenol ’ (p 134), and in a discussion entitled “Jn 
fections of the Bones and Joints’ one reads, ‘ To 
curette infected areas in the bone is umuse it is 
hard to know how much of the bone is actuallv dis 
eased because soft, mushy, demineralized bone is 
present in the immediate vicinity of the infected 
bone It is much better to provide adequate drain 
age and to await the formation of sequestra ’ 

With the last of these three statements we would 
agree completelv but in the face of such conflicting 
statements how will the “seeker after knowledge 
be able to choose the proper treatment? Surely there 
10 the treatment of bone infection in 
the distal phalanx and in a metacarpal or carpal 
bone, and it is difficult to see anv difference between 
the use of phenol with its resulting necrosis and the 
boiling oil « hich Pare abandoned so long ago 
The author has devoted a considerable portion of 
the spate available for clinical considerations to the 
simple infections In this he has doubtless chosen 
wisely, for the simple infections are the common 
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ones The various tjpes of local infection are well 
described and well portra>ed One ca c described 
as a palmar abscess (I igs S4 57) has all the charac 
tenstics of an infection of the thenar space which 
mas have gone on to rupture into the middle palmar 
pace It would be diliicult to di tingui h it from 
the case pictured in l igurcs 06 and 07 as a thenar 
pace abscess 

Some of the \ erj complete case reports arouse the 
deep dismav that Dr Todd has mentioned in his 
introduction di may at the radical surgical proce 
dures that are sometime' earned out m the face of 
an acute and rapidlv spreading infection (pp 115- 
131) and at the man> and extensive operative pro 
ccdurcs of an exploratorv nature to which patients 
are subjected when the urgeon has faded to male 
an exact diagno is (pp 244- 53) 

The writer of this review cannot hope to bring to 
a con ideration of the problems involved in this 
book the judgment and dt crimination that Dr 
Kanavel would have brought a a result of hi manv 
vears of careful observation and wide experience 
He cannot help but regret that the author did not 
ewe the opportune (the Introduction tates It is 
now manv vears incc I a ked Dr Rnckel to under 
take a pecial tudv of the hand etc ) to di cu s 
these problem with Dr Kanavel while the oppor 
tumtv wa still pre ent ‘wu'-tnl Kocn 

T HE revival of an old cla ic 1 presented in the 
centennial edition of 1 ranz t arl \aegele « 
Obltquel\ Contracted lehrs edited bv Heilman and 
Mu a Naegele s original published in 1S3Q con 
tamed uo pages of text and 16 lithograph plates in 
j colors There was a V rench tran lation in 1S40 and 
an English tran lation in 1848 but according to the 
editors of this edition neither of the e was complete 
as written b\ Naegele 1 he original text is practi 
call} unobtainable however one of the editors own 
a copv purcha ed in Berlin in 1014 from which thi 
translation was made to quote the editor It will 
for the first time make the original text available in 
Enpb h together with the lithograph oftheonginal 
edition again produced bv lithogTaphv m 2 colors 
A short sketch of Naegele academic life is included 
in the preface 

In his introduction to this work Naegele gives hi 
rea ons for publi hing it m the form of a monograph 
It permits of wider di tnbution and is more likelv 
to attract the attention of the scientihc world than 
journal contribution He recognized the erroneous 
conceptions that would be obtained b> conclu ion 
drawn from sujierficial examinations and the ob erv 
ance of a few ca es He furthermore recognized the 
existence of literarv pirates who were ever on the 
alert readv to pilfer the work of industrious individ 
uals and call it their own after ome attempt at dis 
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gui«e The similes he applies to such practice are 
noteworth) 

The first specimen'; of the type of deformed pel 
vis described in this treati e were ob erved b> the 
author in 1S03 \nother was observed to vears 
later and again one was observed in 1838 Naegele 
deduced that these rare and peculiar deformities of 
the pelvis and their striking imilantj were results 
of a common basic cause and urged his colleagues to 
be on the lookout for uch specimens In iSji he 
introduced the<e pelves as a new special pelvic 
defomut) at a meeting of the Socictj of Natural 
‘'Cience and Medicine He considered this t> pe of 
pelvt just as important as other pathological tvpes 
and continued to exhort his colleagues to look for 
them 

The«c pelves all resemble one another the onlv 
difference being the degree of distortion The condi 
tion of the bone otherwi e 1 normal There 1 no 
c\ idcnce of rickets or osteomalacia Neither hi«ton 
nor evidence of prevmu injur} is present There! 
no limping in the e ca es but the lumbar vertebre 
are rotated omewhat toward the ankvlo-ed ide 
Thirtv five female and two male pelves of this van 
etv are described in detail and due credit 1 given the 
tinder of each Three female pelves are described 
which re>emble the obbqutlv contracted pelvi ex 
cept that the \nchondro<es are normal A male 
pelv is in which the fusion of the ileum and aerum ts 
complete but which lacks the unilateral atroph} of 
the os acrum is described 

In commenting on the frequenev of this tvpe of 
pelvi Naegele tales that he believes it occurs not 
mfrequentlv but for obvious rea ons thev are not 
di covered He believes that the condition originates 
from a deviation in development and that di ea e 
ha no part in the etiologv He outlines his rea ons 
for thi belief and the} are logical The effect of thi 
deformitv on labor is di'tu ed and the difficult of 
its diagno 1 1 stressed 

Tne tables giving difference* in various dimen 
10ns on s of the pelves described show the constant} 
of this inequalits of the sides There follows a 
description of pelv it contractions of evere degree 
and comments on the differential diagnosis between 
rickets and osteomalacia 

Sixteen lithograph plates which represent ome of 
the 3 0 pelves de cnbed bv Naegele complete this 
unique volume 

Naegele di agreed with the dogmati m of ome of 
his colleague and contemporaries and calls atten 
tion to the dangers which mav be involved in follow 
ing such aphon ms 

The editors are to be congratulated for making 
available to the profession thi work of which so few 
copies of the original are extant Practicalh nothing 
has been added to the knowledge of this ubject in 
the elap ed hundred }ears ince its publication b} 
Naegele except perhaps th3t it is po sible to diag 
no e the condition bv the aid of roentgenographv 
rather than at the autops} table 
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T HE book, Surgery of Oral and F octal Diseases and 
Malformations, 1 represents a compilation entailing 
an earnest effort to condense the meat of a tremen 
dous field into a reasonable volume In the mam, 
the book fulfills the requirements of a textbook, m 
that it \% authentic and presents the subject matter 
in acceptable form, readable, and profusely illus 
ttated The illustrations are good with the excep 
tion of the roentgenograms and some of the line 
drawings these do not adequately illustrate the 
author’s ow n operations 

The arrangement of the text is unu&uil Opening 
with a chapter on anesthesia hemorrhage, blood 
transfusion and shock the outline plan is extended 

1 Che Sinctuvor Oeae avd Facial Dive a t* amj Maltoevatiom 
T ima Diagnose. avd Teeathevt Incicding Plastic Svsgical Rr 
co stslciiov By George \ sn Ingen Brown, DDS MD CM 
F\Cl> 41b rev ed Philadelphia Let 6. Ftbigtr 193S 


along familiar lines The chapter dealing with dis 
eases of the nervous s> stem is acceptable and rarely 
found m a book of this kind The vexed subject of 
focal infection of oral origin is dealt MUh in a com 
mon sense manner, and food for thought is provided 
the specialists m orthodontia 

Consideration of plastic surgery as a specialty is 
taken up in a readable form, and the author presents 
procedures adopted by himself and those in author 
it) m a manner designed to make the book a useful 
reference volume 

The book cannot be recommended wholeheart 
cdly as a textbook for dental students because thc\ 
are concerned particuhrlv with essentials and not 
with major surgical procedures for which they are 
not trained On the other hand as a guide to dental 
and medical practitioners and surgeons, the hook 
may be read wnth profit T \\ Mfrrifield 
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P REPARATIONS “ire being rapidly com 
pleled for the first American Congress on 
Obstetrics and Gv nccolog} to be held in 
Cleveland the week of September 1 1 igjg 
1 hi» meeting should be extreme!} profitable to 
cvtrvonc who has an\ interest m gynecology or 
maternal and infant care This American Con 
gross was planned to proude an opportumt\ to 
tudy and to correlate all the man} problems in 
these sjiecnl holds Such a meeting n as suggested 
b\ the Central Association of Obstetricians and 
G\ necologists Its planning and successful organ 
i/ation has been earned out by the American 
Committee on Maternal Welfare with Dr Fred 
L Adair of Chicago as chairman It has had the 
active support of national and focal organizations 
interested in this work The following societies 
ha\t contributed actn e workers and financial aid 
American College of Surgeons American As«ocia 
tion of Obstetricians Gy nccologists and Abdom 
inal Surgeons American Gynecological Society 
American f Jo«puol Association American Medi 
cal Association Section on Obstetrics and Gvnc 
co!og\ American Medical Womens Association 
American Nurses Association American Protes 
tant Hospital Association American Public Health 
Association Catholic Hospital Association Cen 
tral Association of Obstetricians and Gynecolo- 
gists Chicago Maternity Center Maternity Cen 
ter Association of New Aork National League of 
Nursing Education National Medical Associa 
tion National Organization of Fubhc Health 
Nursing New England Obstetrical and Gyneco- 
logical Society Pacific Coast Society of Obstet 
rn.s and Gvnecology Southern Medical Associa 
tion U S Bureau of the Census U S Children s 
Bureau It S Public Health Service Chicago 
Gynecological Soctet} Detroit Obstetrical Soci 
etv Illinois State Nurses Association Minnesota 
Obstetrical and Gynecological Society New 
Orleans Gynecological and Obstetrical Soaet} 
New \ ork Obstetrical Society Pittsburgh Ob tet 
ncal and G> necological Societ} Teaas Assoaa 
tion of Gynecologists and Obstetricians and the 
Ob<tetncaI Societ} of Boston 
The Congress will afford the first opportunit} 
to all the professional personnel interested in the 


problems of obstetrics and gynccolog} to meet 
together for a discussion of the. vinous phases of 
maternal and infant care and to correlate these 
problems To this end doctors nurses public 
health workers and hospital administrators and 
educational leaders are invited to participate 
These separate groups ha\c arranged unusual!) 
comprehensiy e programs in their ow n special fields 
and haye integrated their problems with those of 
the other groups 

The general plans of the meetings will provide 
separate morning sessions for doctors nurses and 
public health workers Noondi} round table dis 
cussions will provide an opportunit) for more 
informal consideration of important subjects The 
afternoon meetings will bring together all of the 
members of the Congress in programs of gtneral 
interest to the entire group Evening met tings 
will be of general interest and will be broadcast 
outstanding individuals outside of the field of 
medicine will present the social implications of the 
problems of reproduction to the Congress 

The medical program will include round tabks 
and discussions of obstetrical and gynecological 
subjects bv leading specialists Monda} morning 
wall be devoted to medical and surgical comphca 
tions of pregnancy Tuesday morning to gyneco 
logical complications \\ ednesday morning to the 
problems of labor Endocrinolog} m obstetrics 
and gv necology including the subject of stcnlit} 
wall be presented Thursday and Friday morning 
will be given over to a discussion of infection in 
obstetrics and gvnecology A round table discus 
sion will be offered every da» on each of the fol 
lowing subjects Toxemias of pregnancy genital 
infections obstetrical and gynecological hemor 
rhages the fetus and the newborn anesthesia 
analgesia and amnesia in labor These subjects 
will be repeated dail} under the chairmanship of a 
clinician who has made outstanding contributions 
on the subject This will therefore give an oppor 
tumtv to a maximum number of individuals to 
attend these round table discussions 

The section on public health will present a 
similar program The subjects to be covered in 
the morning meetings are the following Public 
health and matermO care, maternal care in the 
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rural areas, federal and state programs in mater 
nal care, maternal care and economics, educa 
tion and maternal care The afternoon meetings 
ol component groups attending the Congress will 
correlate all the subjects which have been con 
sidered at the morning meetings ol special groups 
The scientific exhibit which is to be held in 
conjunction with the Congress will be unusually 
comprehensive New developments in obstetrics 
and gynecology will be presented and illustrated 
by diagrams, pictures models, and moving pic 
tures Although investigations underway in the 
large teaching centers will predominate in this 
exhibit, some of the exhibits will have a wider 
scope in that they will attempt to portray the 
relationship of the problems of reproduction to 
the profession and to the general public 
The Congress should stimulate the de\ elopment 
of state and local programs for better care for 
mothers and babies It should likewise direct 
public attention favorably toward these problems 
and their successful solution by the profession 
Thus, it should prove to be a force for tremendous 
good in bringing the public and profession to- 
gether in the best interests of both 
In order to achieve the greatest good the Con 
gress must hav e a w ide representation The entire 
medical profession is cordially inv ited to member 
ship The general practitioner, in particular, is 
urged to attend for he will find the meetings will 
provide him with a week’s intensive instruction 
m all the phases of obstetrics and gynecology 
Nurses and hospital administrators should like 
wise be urged by their medical staffs to attend 
The nominal registration fee of $5 00 includes a 
year s membership in the American Committee on 
Maternal Welfare AU interested individuals are 
urged to send m their registrations m the Ameri- 
can Congress on Obstetrics and Gynecology to the 
headquarters’ office, 650 Hush Street, Chicago, 
Illinois Checks should be made payable to Dr 
R W Holmes, Treasurer A detailed program of 
the meetings and scientific exhibits will be mailed 
on request M Edward Davis, M D 


A NEW AND SAFER METHOD OF 
CITRATED BLOOD TRANSFUSION 

T HE statement in a paper entitled “A New and 
Safer Method of Citrated Blood Transfusion” 
by Hustin and Dumont that “one of them 
(Hustm) advocated the citrate method for the first 
time 25 years ago requires correction 
Hustin (Apnl 1914) used sodium citrate in blood 
transfusion but m order to prevent coagulation he 


felt it was necessary to mix the blood with an equal 
volume of glucose solution Thus as Htdon (1917) 
stated, “Hustin mixed in equal parts blood with iso 
tome glucose salt solution, containing a certain 
proportion of sodium citrate and injected this mix 
turc in small quantities Hustm’s method of trans 
fusion is really an infusion of strongly diluted blood 
mixed with citrate of soda and glucose ” 

It was only after Agotc and I (January 1915): 
working independently and contemporaneously 
showed that undiluted citrated blood could be used 
for blood transfusion that the method had any 
practical value This statement of facts shows ve rv 
definitely that Hustm cannot be justlv considered 
as the author of the citrate method Questions of 
priority are of minor importance but questions of 
technique interest not only those who have helped 
in the development of a new method, but are of 
great importance to the profession at large Tor this 
reason the fact that Hustin and Dumont claim to 
present a “safer” method of citrated blood trans 
fusion require:, careful investigation 

At Mount Sinai Hospital and in most hospitals in 
this country the technique which I described nearly 
25 years ago is still used today with one important 
modification Instead of the original piece of glass 
tube a connecting piece with a dropper is used in 
order to employ the intravenous drip method for 
blood transfusion The intravenous drip method of 
infusion was first used bv rnedemann over 25 years 
ago The provision for Friedemann s continuous 
intravenous drip is the only important change which 
we have made in the original apparatus for citrate 
transfusion m 25 years 

The method as we have used it at this Hospital 
since 1915 represents an open method Fver since 
its introduction in 1915 attempts have been made 
by others to introduce closed methods People 
thought that the frequency of chills which were 
formerly encountered following citrate transfusions 
might be due to infection through the air Naturally 
all closed methods are much more complicated than 
the open method which consists of a glass jar and an 
infusion flask Since Rosenthal showed that chills 
are due to foreign proteins and to defects in the 
distillation of the water closed methods have prac 
tically been abandoned Rosenthal showed that 
careful cleansing of the instruments tubing, and 
glassware immediately after the transfusion is essen 
tial for the prevention of chills Since this technique 
was introduced at Mount Sinai Hospital in 1932 the 
chills dropped from 12 per cent to 1 per cent and 
have stayed on that level ever since In 1937 1699 
citrate transfusions were given in the wards of 
Mount Sinai Hospital 

Hustin and Dumont have devised a new apparatus 
(closed method) to which they add a propelling 
machine on the Carrel principle The fact that with 
this complicated apparatus the incidence of chills 
was three times as high as with the open method will 
naturally stand m the way of its popularization 
Richard Lewisoedj if D 
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F OR the twentv ninth annual Clinical Con 
gress of the American College of Surgeons 
the surgeons of Philadelphia are planning 
to present a program of operative clinics 
and demonstrations that will include all phases of 
theirclimcal activ ities in this great medical center 
During the five days October 16-20 the chn 
icians at the five medical schools and more than 
40 hospitals participating in the program will 
demonstrate to the fellows and their guests the 
latest advances in surgical technique and opera 
tive procedures \ preliminary schedule of the 
clinics and demonstrations at the hospitals and 
medical schools was published in the June issue of 
this journal and will be republished in later issues 
as the program is revised and amplified during 
the months preceding the Congress Clinics will 
be held on the afternoon of Monday October 16 
and the mornings and afternoons of each of the 
following four day s 

The program presents an ample and well ar 
ranged schedule of operative clinics at which the 
technique of a wide \ anet\ of surgical procedures 
w ill be demonstrated In addition the committee 
is arranging a senes of non operatic e clinics in 
many of the large hospitals for the presentation of 
important work being done m many special fields 
Demonstrations and exhibits will cover man} 
phases in general surgery gentto-unnar} surger} 
neurosurgerj obstetrics and gy necology fractures 
and other traumas surger} of the bones and 
joints thoracic surger} broncbo-esophagolog} 
plastic and faciomaxillar} surgery and surgery 
of the eye ear nose and throat The hospital 
schedules will be so correlated that the visiting 
surgeon will be assured of an opportunity to 
devote his time continuously if he so desires, to 
clinics dealing with the special subject in which he 


is most interested In the final program the elm 
ical schedules will be classified according to van 
ous specialties m order to aid the visiting surgeon 
in selecting the clinics which he desires to attend 
An accurate detailed clinical program will be 
posted in the form of bulletins at headquarters 
each afternoon for the succeeding day and pub- 
lished in printed form for distribution each morn 
ing 

The annual meeting of the governors and fel 
lows of the College w ill beheld in the Rose Garden 
of the lJellevue Stratford Hotel on Thursday af 
ternoon at 1 30 o clock Reports on activities of 
the College will be presented bv the officers and 
chairmen of the standing committees 

The meetings of three important state and 
provincial committees are to be held on Uednes 
day forenoon in the Palm Garden on the first 
floor of the hotel as follows Judiciary committees 
930 Credentials committees 10 Executive com 
mittees 11 

As the showing of surgical motion picture htms 
co faithfully depicts clinical features of major 
interest to surgeons it is planned to present at 
this year s Congress an enlarged program of both 
sound and silent pictures at daily exhibits in the 
Palm Garden of the headquarters hotel 

SCIENTIFIC SESSIONS 

The scientific sessions will include certain new 
features introduced at the Congress in recent 
years which have met with desired success The 
schedule of midday panel discussions has been 
greatly extended in order that a larger number of 
the visiting surgeons may have an opportunity 
to participate 

On Monday the initiates will assemble in the 
Palm Garden at ii a m in order that the officials 
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of the College ma\ meet them and explain in some 
detail the aims and objectives of the program of 
the College At this same session, the fellowship 
roll will be signed b\ the initiates In the c\ enmg, 
at the Acadcmj of Music, the Presidential Meet 
mg and Convocation will be combined and at this 
time the new officers inaugurated anil the initiates 
received into fellow ship Dr Howard C Naffziger, 
of San IYuicisco, will deliver the presidential 
address, and distinguished surgeons from foreign 
countries wall be introduced 
Scientific meetings will be held in Irvme Hall 
of the University of Penns} Kama on Tuesdav, 
Wednesday and Thursda} evenings, at which cm 
inent surgeons of the United States and Canada, 
with the co operation of internists, will present 
various phases of the interesting subjects which 
hav e been selected for discussion 

As in former jears, afternoon symposia have 
been arranged on the subjects of cancer, fractures 
and other traumas, urolog> , obstetrics and gyne 
colog} , and thoracic surger} 

A special feature of the program includes a 
series of clinical demonstrations to be held at 
headquarters each morning for those visitors m 
terested in the subjects of ophthalmolog} and 
otorhinolaryngologj The subcommittees in charge 
of these special arrangements are also planning 
extensive programs of operative and dr> clinics 
m surger> of the e>e ear, nose, and throat to 
be held in the hospitals each afternoon Pro 
grams for special ev ening sessions of these groups 
are being prepared for Tuesdaj and Thursda> 
evenings 

The midda} panel discussions hav e become of 
such major interest as a feature of the Congress 
that the senes for this > ear’s meeting will include 
fifteen such sessions in large well lighted rooms 
The program will permit the formal and informal 
discussion of subjects in more restncted fields 
than would be susceptible of treatment in the 
general meetings Attendance at these conferences 
will necessarily be restncted to the capacity of the 
rooms in which the} will be held Outstanding 
authonties have co operated wath the College in 
the presentation of each one of the selected sub 
jects and will lead, direct and participate in these 
discussions The general plan to be followed is that 
the leader will present the subject to be discussed 
within a ten minute period, and selected men will 
discuss various phases of these topics brief!} after 
which general discussion from the floor will be 
encouraged 

The program committee has aimed to include a 
selection of material at these various scientific 
meetings which will make it possible for all of the 


general surgeons and surgical specialists attending 
the Congress to learn of the newer developments 
in their respective specialties 

GRADUATE TRAINING FOR SURGERV 
Following the annual meeting of the fellows 
on Thursday afternoon, a conference on graduate 
training for surgen will be held in the Ball 
room at 3 00 pm Raising the standards of 
surger} has been a pnmar} purpose of the Amer- 
ican College of Surgeons since its organization 
This will be accomplished through the present 
program of the College which has stimulated 
added interest in this subject on the part of all its 
fellows and a large number of approved hospitals 
The Committee on Graduate Training for Surger} 
will present its report of activities for the >ear 
through its chairman, Dr Dallas B Phcmister, of 
Chicago Also, at this time, the list of hospitals 
approved for graduate training for surger} in the 
United States and Canada will be announced 
Leaders m the field of graduate medical education 
will present and discuss at length the various 
phases and problems of organization and conduct 
of graduate training for surger} This session 
should be of vital interest to the entire fellowship 
of the College and manv practical suggestions will 
be offered for developing the needed s}stematic 
supervision, preceptorship, and guided instruc 
lion for > oung surgeons 

IIOSFIT \L CONFERENCES 
The twent} first annual Hospital Standardiza 
tion Conference will open the Clinical Congress 
with a session in the Rose Garden at the Bellevue 
Stratford Hotel on Monda} morning at 10 o’clock 
Official announcement of the approv ed list of hos 
pitals for 1939 will be made at this session 
On Monda} afternoon, and on Tuesday Wednes 
da} and Thursda} , both morning and afternoon, 
an interesting program of papers, round table con 
ferences and practical demonstrations, all dealing 
with various problems related to efficiency in the 
hospital, wall be presented On Wednesday and 
Thursday afternoons, at certain local hospitals, 
demonstrations in administrative and technical 
procedures will be conducted which will be of 
great interest to the hospital visitors 
At the hospital conference on Tuesda> after 
noon there will be an admimstratn e panel round 
table discussion m which an effort will be made to 
cover as man} aspects of hospital administration 
as possible with particular emphasis on mainte- 
nance of high professional standards, current 
economic problems and trends, and other ttmelv 
subjects 
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\ special feature of the hospital conference o ill 
be a meeting of hospital executives on Tue^av 
evening when the program tiill deaf with the fu 
lure of the voluntary ho pit'll training of hew 
pita! administrators etc 

\t a joint yr»ton « ith the \s-~ociation of Medi 
cal Record I tbrartansof \oith America on Wed 
nesdav morning the subject of medical records 
Mill be considered from the standpoints of the 
various pecrtlttes of medicine and surgerj 
There Mill be ample opportune during the 
Congress jor the v tailors to inspect the hospital* 
m l mladclphia and v icmuv 

nrvixa iRTr«.s— TFCitMf u Evinnmo'v 
Headquarter for the Congress mil be cstab- 
ii had at the Beileiue htratford Hotel where there 
are unu ual facilities for accommodating the 
Congress The Grand Ballroom Garden Clover 
and Red rue m s and otheT large rooms on the first 
and econd tfwrs and the roof have been nerved 
Jor saennhc exhibit* and conferences registra 
lion dim tu Wei bureaus bulletin board ex 
fcutiie ortu-e* eic Thus the activuies of the 
Congress will be cent rallied under one roof 
Hie technical exhibition Mill be located in the 
Ballroom and adjacent rooms on the second floor 
The registration and clinic ticket bureaus to- 
gether with ihe regi iration desk w-fil be centcaUv 
located on that floor The bulletin boards on 
which the dmVv clinical programs will be posted 
each aitemoon will be distributed through the 
exhibit rooms Leading manufacturers of surgical 
instruments and supplies x rav equipment oper 
a ting room lights hospital apparatus of all kinds 
ligatures dressings pharmaceuticals and pub- 
lishers of medial boohs will be represented in the 
exhibition 


ItKvsrl. REGIME VTIOX 

The hospitals and medical schools of the Pfula 
delpbn area afford accommodations for large 
numbers of x isumg surgeons but tom urc against 
overcrowding attendance at the Congress w ill be 
limited to the number that can be comfortablv 
accommodated at the clinics The limit of attend 
ance will be ha ed upon the results of a sun ev of 
the operating rooms and laboratories of the hos- 
pitals and medical schools to determine their ca 
pacfft for tTSttors ft is expected therefore that 


those surgeons who wish to a f fend the Congress 
will register in ads -nee A registration tee mil be 
required in order to pros irfe funds with which to 
meet the expenses of the Congress A formal 
receipt will be issued to each surgeon registering 
in adv ance which is Vo be exchanged for a genera! 
admission card upon his registration at bead 
quarters during the Congress This card which is 
not transferable must be presented in order to 
secure dime tickets and admission to scientific 
sessions 

A resolution adopted b\ the Board of Regents 
presides that the registration fee for fellows and 
endorsed junior candidates shall be oo that 
no fee for the 10 V 9 Congress shall be required of 
initiates (class of iojq) that the fee for non 
frMows attending as invited guests of the College 
Mill be ^10 00 

As tn previous tears admission lo dimes and 
demonstrations at the hospitals wall be controlled 
b\ means of dime tickets which plan presides an 
etncient means for the distribution of vinting 
surgeons at the various duties and assures against 
overcrowding The number of tickets issued for 
am clinic will be limited to the capaettv of the 
room in which the presentation is held 

pinuvnyrrmv hotels \st> rates 

tn addition to the headquarters hotel the 
Bellevue M rat ford there are mam first-das. 
hotels within a «hort walking dt tanoe providing 
ample hotel facilities at reasonable rates It is 
suggested that reservation of hotel aeeommoda 
tions l>e made at an earfv date at the following 
hotels which are recommended bv the committee 
Ujimws («■ 
snOi LilV 
S«ft Vo Ir 

M s 3 b SO 
Sso 

i % S *0 
1 5° A s > 


3 SO b «» 

7 JO 3 $0 

* -J» 7 S 0 

7 3 4 JO 

3 t» $«* 

7 SO 400 

450 7 <XS 

4 00 60a 


\dftphia tjlh and Chestnut Vs. 

JlartLij Rillcnfiou-e Njuaff f 
V ttWc Stntlord Fro.ul»rri V. stout M 
Beniirore rnrWm otb and Chestnut 
Colonial nth and ‘spruce M*. 

Drake is»a ‘-prure *-t 
Majestic Bread St *nd V inrd Iw 
Phitadrtphian jQlb and Ch«'n-al *n«. 
KiUCarfwa Broad and Mi 

Robert Moms, 17th and Vrth ^ts 
Spruce ijlh and Spruce ‘-ts. 

St- James 13th and MiW 
CjKicua Juniper and l>scu 1 Sts- 
Vtahoo Broad and Locust ^ts. 

Warwick i tb and Locust Sts 
tteflington t<)ch and tWfcul ‘■L 
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EXPERIMENTAI PRODUCTION AND SPECIFIC TREATMENT 
OF GALL-BLADDER DISEASE 

GUI M NELSON, M D , and MARTIN E REH1 USS, M D 
Philadelphia, Pennsylvania 


E xperimental studies on gall- 
bladder disease have evolved along 
, three lines of approach stasis, meta 
bolic disturbances, and infection 
borne observ ers maintain that stasis is a pro 
vocative cause and that metabolic disturb 
ances underlie the problem of cholelithiasis 
However, to explain infectious gallbladder 
disease and the two previous approaches de 
mands the presence of an exciting factor To 
day, man} clinicians are prone to consider 
various forms of bacteria to be that exciting 
factor The literature is full of references on 
the subject (3) Judd, Rosenow, Blalock, 
Branch, Brown, Burden, Drennan, Fnesleben, 
Ta}lor and Whitb) , Illingworth, Magner and 
fiutcheson, Moymhan, Williams and Mc- 
Lachlan, Wilkie, Huntemuller (2}, Gunder 
mann (1), and man} others have emphasized 
this association 

It is apparent from the literature that van 
ous workers obtained div ergent percentage re 
suits in their bacterial studies on gall bladders 
remov ed at operation In a former commum 
cation (3) we have considered this in de 
tail It is striking to note how the sum total 
falls into certain groups of organisms These 
are the streptococcus, staph} lococcus, colon 

From the Frantford Foundation for Medical Research Phila 
delphia 


t} phoid, and certain anaerobic groups \\ hen 
more carefully considered these groups might 
well be further divided according to those 
causing acute infectious diseases, to those 
found 111 the foci of the head, and to those 
found in the lower intestines 
In the earlier studies on this subject an 
attempt was made to produce gall bladder 
disease by the intravenous injection of rcli 
tivel} massive amounts of live bacteria in 
laboratory animals Too often such methods 
defeated the purpose of the investigation and 
resulted in deaths or acute lesions, neither of 
which resembled the chronic disease found in 
man Gradually we learned to give smaller 
amounts and m January, 1935, (3) reported 
observations on a scries of bacteria derived 
from v anous sources and resembling those re- 
ported in the literature which were found m 
culturing the gall bladders removed by sur 
geons It is apparent from Table I that 
chronic cholecy stitis has been reproduced in 
laboratory animals following the introduction 
o! strains of some types reported as possible 
causative agents At present we have used 
105 antigens and nearly 1,500 animals 
Tor the past 2>i >ears our methods have 
been revised We have chosen the Tlemish 
giant rabbit They are placed m individual 
cages, numbers tattooed on the ear, their tem- 
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perature weight, phv ical condition noted 
twice a week, or more often if «ick their appe 
tite noted daD\ and cpeaal individual eiaim 
nations done and recorded cverj 2 weeks In 
this wav a case report simDar to a case historv 
is compiled Graduallj one becomes familiar 
with the differences between a «ick and well 
rabbit competent to judge joints and the like 
The amount of bactena injected has been de 
created to o 02 cubic centimeter and o o^ cubic 
centimeter of an rS to 24 hour broth culture 
Such injections are gi\ en once or twice a w etk 
o\er a 3 to 6 months period or Ics if the 
rabbit becomes ill We watch the sick am 
mals ever} 6 hours in order that po tmortem 
examinations and notes mav be made efii 
cientlj Occa-ionalh a ver} 'lck rabbit is 
LHIed to prevent postmortem changes when 
death seems imminent We have chosen to 
u*e one organism a non hemolvtic strepto 
coccus obtained from a stool culture because 
in our earlier work gall bladder disease oc 
curred in 20 per cent of the animals following 
its introduction W e ha\ e attempted to <imu 
late the condition as it max exist m the human 
subject who has frequent minor infections b\ 
giving small repeated intravenous injections 
W e realize that it is almost impossible to du 
plicate focal infection as it exists in man 
In this studv now to be reported notice tbe 
marked difference following the change in our 
methods (Table II) The number of mjec 
tions given varied from 1 to 5 i the average 


TABLE I —V A.RIOCS BACTERLV USED IN AT 
TEMPT TO PRODLCE EXPERIMENT VL G\LL 
BLADDER DISEASE 


Or* msrn 



Streptococcus Letoolj-Tjcui 


th some <13 ere 


being 16 3 per rabbit The incidence of gall 
bladder di^ea'C arose from appronmateh 20 
to ptr cent The smaller percentage of re 
covered cultures would logicallv follow the 
production of a more chronic lesion 

It is <tnking to note the incidence of disease 
m other organs especial! v the kidnevs and 
joints W e hav e seen practicallv ev erv organ 
or system affected at one time or another— 
varvmg from paralv«L with spastiatv vege 
tative endocarditis gastnc ulcer, lung abbess 
to infected nodes- This seems all the mo’e 
signmcant when one cor'iders how seldom a 
case of clinical cholecystitis is unaccompanied 
bv other lesions The accompanying photo- 
micrographs (Figures 1 2 0 4 j) illustrate 
the vanous forms of chronic cholecv titis as 
produced 

However there was no constant hi_to!ogi 
cal picture Lsuallv the muscle coat became 
thicker but anv or all coats mav be involved 
Leucocvtic infiltration of varvmg degrees mav 
affect all or anv coat Tbe epithelium mav be 
normal desquamated or eroded Penchole 
cystitis empvema perforation and gall stones 
occurred occasionallv 

The question then aro-c that perhaps some 
of these lesions might anse from bacterial 
emboli in the .mailer arterioles and might not 
be the result of liv e bactena per se W e se 
lected two groups each con Ltmg of zo 
healtbv rabbits and gave massive intravenous 
injections everv other dav for a period of 0 
months One group received an autogenous 
vaccine the other an autogenous filtrate made 
from the non hemolv tic streptococcus being 
mv estigated \n av erage of 5 '•oo million bag 
tenal bodies were given to each rabbit in the 
first group \t autopsv one rabbit had a ster 
lie caseous mass in the lower nght lung and 
moderate pitting of the Lidnev surface The 
other abnormal animal had marked pitting of 
the kidnev surface Its cut surface was 


TVBLE II — AUTOPsV FEND IN Cs STREPTOCOCCUS 
NON HEMOLYTICUS INJECTIONS 


Rabbits used 
Diseased gall bladders. 
Organisms reco ercd from bile 
Diseased kidneys 
Diseased joints 
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Autopsy findings Cholecystitis * 1 Renal scars+l Arthritis cured 
Cultures none recovered 


Chart 1 Method of keeping rabbit s record 


streaked with white lines, the cortex definitely 
narrowed In the other group each animal 
received 4 1 cubic centimeters of 1 50 dilution 
of filtrate The only abnormal finding was 
moderate pitting of the kidney surface in one 
instance In none was an abnormal gall blad 
der found Cultures from bile and kidneys 
were negative Therefore, we felt that such 
diseased processes described must be ascribed 
in a large measure to the live bacteria 
In a former report (4) on immunological 
studies with this organism we showed that 
joint lesions and to a less extent gall bladder 
disease were lessened m those animals which 
received a small senes of vaccine and filtrate 
injections prior to inoculation We wondered 
whether treatment of sick animals with such 
preparations w ould be of value The attempt 
to determine whether gall bladder disease was 
present prior to treatment w as made by sepa 
rate roentgenographic study (R M Smith 
and G M Nelson) There w as found to be a 
33 P er cent error in such diagnoses and, since 
the incidence of us production had exceeded 
50 per cent, we segregated the sick animals 
into groups of threes control, vaccine, and 
filtrate Such a selection depended upon dim 
cal observations, the number of bacterial in- 
jections, the temperature variations, weight 
loss, and joint disease An attempt was made 
to give preferences to the control group and to 
select three treated alike and those sick alike 
from the clinical viewpoint (Table III) 


The care of all groups as regards feeding and 
observations was identical 1 he vaccine group 
received at planned intcrv als and for an elec- 
tuc duration intradermal doses of the autog- 
enous vaccine Likewise the filtrate group 
received 1 50 and 1 100 dilutions of the autog- 
enous filtrate Autopsy examinations of all 
animals were made at the same date unless 
death or extreme illness prevented In Table 
III we have compiled the findings of the three 
groups so treated according to self evident 
gross pathological findings from the autopsy 
records To a\ oid error w e have included only 
the kidney, joint, gall bladder, and cultural 
findings since they arc so easy to detect An\ 
questionable lesion is not included That 
preference was given to the control group is 
suggested when one notes that 7 of the 59 were 
found to be grossly normal at necropsy When 
one deducts the number of normals from the 
total number, it is surprising to see how 
closely the number of diseased animals par 
allel each other in the three groups 
*1 he incidence of gall bladder disease is prac- 
tically the same in the control and filtrate 
groups and less in the vaccine group This 
might be explained as a result of the treat- 
ment received Certainly one sees gross evi- 
dence of disease m many with a return of func- 
tion if the appearance of the gall-bladder bile 
be a criterion The smaller incidence of posi 
tive cultures m the bile w ould suggest such a 
conclusion However, the most striking mdi 
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TVBEE III —COMBINED TREATMENT CROUTS- 
VUTOPSV FINDINGS 

C t l U( I limit 


Number of rabbits 50 

Number normal 7 

C all bladder disease 
present 31 

Cultures from bile 1 1 

kidney disease present 22 

Cultures from kidneys 
and urine 5 

Joint disease present 35 

Cultures from joints 5 

Cultures from any 
ore J.n 17 


Net N t 1 
SO S7 

S*S >9 3* 3» 56 

35 3 4 »« 0 il 

17 AO 
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30 
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T\BIE 1\ — YUTOPSN FINDINGS IN VMM \I!» 
TRE VTEI) FOR PL \NNtD 1 FRIOD 


Number of rabbits 41 

Number disease 1 3 

( all bladder disea e 
present 15 s S 

l ultures from bile 1 24 

ki lney disease present 10 

C ultures from kidney 1 

Joint disease present 2q 

Cultures from joints 1 

Cultures from any organ 9 jo 
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S 41 
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cation of the possible effect of treatment is 
noted in the sum total of animals from which 
positive cultures of the original non hemoly tic 
streptococcus was recovered at autopsy In 
the vaccine group only 10 per cent were rccov 
ered whereas from the control group *9 per 
cent and from the filtrate group 28 per cent 
To make the analysis more complete the 
rabbits which died or were killed during the 
treatment period were studied further The 
death incidence in the vaccine group (6 rab 
bits) was markedly decreased while in the two 
other groups it was approximately equal (16 
controls 1 7 filtrates) Not one of those treated 
with vaccine had gall bladder disease and only 
one positive bile culture was obtained this 
being in a case of septicemia In the control 
group gall bladder disease w as present in 6 of 
the 16 deaths and m the filtrate group m 6 of 
the 17 1 with positive bile cultures in 5 of 
the control group and in 3 of the filtrate group 
The incidence of total positive cultures from 
all organs in the vaccmc group was 33 per cent 
(2 of 6), while in the other groups it was 


T VBLP V — AVERVCT WrrCHT IN CRVMS VND 
TFMPrR VTURE Rr VIUNCS, F VURFNHFIT OF 
VMM VIS I IV INC TO TrRVt 

c I I V cr Ml I 

T m|«- T mi*- T mp*r 

" cfct ai rr ft ahi t e W iftha 1 i* 
Vt outset J954 ioj 3 J09S 103 4 19 9 103 1 

1 month 3075 ioj 4 3«75 103 4 3*38 103 2 

s 1 months 39:5 1033 3311 1035 3S3» 1033 

Vutipsy 3461 1033 3540 ioj 3 3649 1031 

TUIIT VI — VMMAIS WITH JOINT DISF VSr 
C OING TO TFRM 


Clinical fin lings— 

Rabbits 31 

Imj>r>ve«I 20 65 

Unimproved 11 

Vutopsy findings— 

Cure i 8 16 

Improved ig 6i 

I urulent 4 13 

approximately 50 per cent (8 of 16 controls 
and S of 17 filtrates) 

\ further analysis of the deaths in this 
group of rabbits killed or dying during treat 
ment was made to determine the time interval 
between treatment and death lour of the 
control group lived less than 1 month with 
positiv e bile cultures in 1 3 U\ cd for a period 
of i to 2 months with no positive bile cut 
turcs 3 lived 2 to 3 months with 1 positive 
bile culture, 6 liv ed 3 to 6 months, with 3 posi 
tive bile cultures Of the vaccine group 2 
lived less than 1 month with no positive bile 
cultures 2 lived 1 to 2 months with 1 positive 
bile culture, 1 lived 2 to 3 months with no 
positiv c bile culture and 1 liv ed 3 to 6 months 
with no positive bile culture Of the filtrate 
group 7 lived less than a month with 3 posi 
tvvc bile cultures 2 lived 1 to 2 months, 4 
liv cd 2 to 3 months and 4 liv cd 3 to 6 months 
with no positive bile culture In other words 
9 of the controls and S of the filtrate group 
lived longer than 2 months whereas there 
were only 2 deaths in the vaccine group 
This w ould suggest that treatment might hav e 
decreased the death rate in this group 
But to be more critical, m Table IV we 
have excluded all deaths, and the same trend 
was present 
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Fig * 

Tig i Section from normal gall bladder of rabbit to 
illustrate \anous coats and thicknesses X6o 

Fig 2 Section taken from a markedly fibrous and 
edematous gallbladder v,a\l showing atrophy of the 


Fig 3 


hig 2 

mucosa and desquamation of the epithelium Xbo 
I ig 3 A marked inflammatory reaction imolving all 
coats Note the extensile leucocytic infiltration of the 
mucosa X6o 


The \ accine group had a low er percentage 
of gall bladder lesions, a decrease in the rela 
tive positive bile and total cultures from all 
organs, whereas the other two groups still 
paralleled each other 

In Table V is to be found the total average 
weight and temperature readings of each 
group The weight curve of the controls in 
creased up to the second month and then de- 
creased The vaccine group and the filtrate 
group, but to a less degree, consistently in 
creased The temperature curves are similar 


In Tabic VI the composite findings of dim 
cal and autopsy observations on joints are 
show n 1 here w as v cry little, difference w hen 
the autopsy findings were compared These 
figures would be changed materially if one 
were to consider those dy ing during the course 
of treatment inasmuch as the mortality rate 
was greater in the control and filtrate groups 
We realized that the amount of vaccine and 
filtrate to administer was unknown Soon «c 
began to alternate groups under treatment 
giving 2,000 bacterial bodies and 005 cubic 
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T\BLF Ml— TREATMENT \NAL\ SIS— SMALL 
DOSFb— UJTOPSV FINDINGS 


TABLE \III —TREATMENT \\ VL\SIS— LARGE 
DOSES— \UTOl »V FINDINGS 


Ca tmi 

Rabbits 3 a 

Normal i 

Gall bladder disease present i$ 

Positiv e bile cu! lures i 

kidnej disease present 9 

Cultures (mm Lidnej r 

Joint disease present 17 

Joint cultures positive 3 

Total cultures from an> organ 5 

Died or killed 1 

t all bladder disease present o 

I oxtne bile cultures o 
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Co Imt 


Rabhts 32 

Normal 3 

C all t ladder disease present 1 1 

Positive bile cultures 6 

Kidne) disease present S 

rosifnc cultures from kidne) 2 

Joint disease present 13 

Positive cultures from joint 1 

T ital cultures from an) organ 6 

Killed or died ( 

( all bladder disease present 3 

i ositit e bile cultures r 


centimeter of 1 100 dilution of filtrate twice a 
week to one group and ascending doses twice 
a week to the other until 15000 bacterial 
bodies and o 3 cubic centimeter of the filtrate 
had been reached In Table \II note that 
when small do^es were given the filtrate group 
had far more deaths more positive bile and 
total cultures The 2 other groups /airly well 
paralleled each other except that the incidence 
of gall bladder disease was definitely less in 
the v accine group 

In Table \ III note a smaller incidence of 
gall bladder disease in the vaccine group a 
smaller percentage of reco\ enes of organisms 
both from the bile and all organs than in the 
other groups The death rate remains low 
The filtrate group has fewer organisms recov 
tred and a definitely lower death rate than in 
the previous tables It almost parallels the 
vaccine group and might suggest that the 
small doses were inadequate 

He deliberately varied the duration of 
treatment for the sake of comparison In 
Table I\ are those treated for 2 to 3 months 
In comparing the vaccine with the control 


group the incidence of gall bladder disease 
was materially less The death rate and total 
number of organisms recovered from all or 
gans was less The filtrate group was relatively 
similar to the control except fordefimteincrease 
in organisms recov ered from all organs 
In Table \ are those treated for 3 to 4 
months In comparing the vaccine and con 
trol groups notice in those treated with vac 
cine a definite decrease in the incidence of all 
disease In no instance was the non hemo 
ly tic streptococcus recov ered from the v accine 
group In comparing the filtrate with the con 
trol group there was very little difference 
Table XI includes those treated for a period 
of 4 to 6 months The vaccine and filtrate 
groups paralleled m a general way the control 
group except for a definite decrease in the or 
ganisms obtained from the hilt and all organs 
at autopsy A compan on of thc«e treatment 
periods would make one think the longer 
treatment intervals are the best 
During the course of treatment 72 rabbits 
were fed nothing but rolled oats for a period 
of *14 months This diet was inadequate in 


TABLE IV —TREATMENT 4N\L\SIS— 2 TO 3 
MONTHS— VI TOPi>\ FINDINGS 


TABLE \ — TREATMENT AN-U\SI£>— 5 TO 4 
MONTHS — AUTOFSV FINDINGS 


Rabbits 25 

Normal 3 

( all bladder disease pre eni 26 

Bile cultures positive 4 

Kidney disea e present j 

Positive cultures from ki 1ne> ? 

Joint disease present 1 

I ositive cultures from joints 1 

Total cultures from any organ 6 

Died or killed ** 

Call bladder disease present ? 

Pi i live I lie cultures 1 


Rabbits 10 

Norma) » 

GaJJ bladder disease present 7 

Bile cultures positive 
Kidney disease present 5 

KidDty cultures positiv e 1 

Joint disease present 9 

Joint cultures positive 3 

Total cultures from any organ 4 

Died or killed 3 

Call bladder disea e present * 

I ositive bile cultures a 


NELSON, REHrOSS GALL-BL \DDER DISEASE 


Filtrate 

14 


TABLE \I —TREATMENT ANALYSIS — 4 TO 6 
MONTHS— AUTOPSY FINDINGS 

Control \ aecine 

Rabbits 3 4 21 

Normal 3 0 

Gall bladder disease present 10 9 

Bile cultures positive 5 1 

Kidney disease present 10 7 

Kidney cultures positive * 0 

Joint disease present 10 *9 

Joint cultures positive * 1 

1 otal cultures from any organ 7 2 

Died or killed * 0 

Call bladder disease present o o 

Positn e bile cultures o o 


T\BLE MU — AVITAMINOSI^PROUI*- 
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AUTOPSY F L\ pi N 

Control 


Rabbits 

Normal 

Gall bladder disease 
present 

Bile cultures positive 
Kidney disease present 
Kidney cultures positiv e 
Joint disease present 
Joint cultures positive 
lotal cultures from any 
organ 



certain \itamms Following this pcriotl a 
preparation was fed containing vitamins A, 
Bi, D, E, and G In Table XII >ou will note 
the uniform loss in w eight in the io day period 
preceding its administration, as well as the 
uniform gain in all groups after the admims 
tration of this \itamm containing food 
In Table XIII is the record of the autopsy 
findings The incidence of gall-bladder disease 
was considerably higher in all groups when 
compared to the combined groups (Table XI), 
whereas there was a lowering of the percent 
age of organisms recovered from the bile in all 
groups except the filtrate It is also quite 
striking to note that only 3 rabbits in our 
entire vaccine group had gall bladder disease 
at autopsy w hich did not fall into this group 
There was no material increase m the mci 
dtnee of kidney and joint disease in any group 
when compared to the total groups studied, 
and there w as practically no difference in the 
percentage of positive organisms found in all 
organs as compared with the findings in the 
composite groups One w onders w hether a ccr 
tain vitamin or vitamins, plus vaccine therapy 


T\BLE Nil — AVERAGE VI EIGHT PER RABBIT 
BEFORE AND AFTER VITAMIN FEEDINGS 


January 10 
January to 
January 31 

Total loss in jo days before 
Total gain mu days after 


Conti til V aecine Filtrate 

2677 2762 2820 

2609 2687 2734 

2942 29,9 3041 

68 75 76 

333 292 207 


might not be the responsible factors in the 
improvements noted in the vaccine group 


SUMMARY 

This study deals w ith one organism, a non 
hemolytic streptococcus We realize that a 


larger senes is necessary before definite con 
elusions can be drawn, but it is hoped that in 
the interim, others will be sufficiently inter- 
ested to parallel this tedious and time con 
suming investigation From the data pre- 
sented the following inferences may be tempo 
rarity deduced 

1 Chronic cholecystitis similar to the hu 
man forms has been produced These lesions 
have been associated frequently with multiple 
lesions reminding us of the frequency m which 
one secs associated lesions in the clinical van 
etics of human cholecystitis 

2 Those animals treated with large doses 
of vaccine ov er a period of 3 months or more 
had a definitely smaller percentage of gross 
gall bladder lesions and there was a definite 
decrease in the incidence of the recovery of 
the organism at autopsy 

3 Those animals treated with filtrate by 
and large were quite similar to the untreated 
group There is some ev idence to suggest that 
our dosage may have been too small 

4 Vitamins w ere necessary in all groups to 
maintain weight In addition there is reason 
to believe that an adequate vitamin content 
in the diet combined with the administration 
of vaccine is necessary to control successfully 
this form of experimental cholecystitis 
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INTESTINAI POIII'S PATHOGENESIS AND RELATION 
TO MALIGNANCY 

ROBERT J corm 111) and; ARNOI D IHRGRN M D , Rochester, Minnesota 


N umerous classifications of poivps 
of the large intestine based on the 
etiology pathologv and clinical 
features have been attempted 
Multiple pohps are frequently encountered in 
such an inflammatory disease as ulcerative 
colitis The pol\ ps of multiple adenomatosis 
of the large intestine ha\c been thought to be 
different m origin and nature from those asso 
ciated mth this inflammatory disease This is 
a comparati\e chnicopathological study of 
polyps occurring under these two conditions 

REUEW OF LITER \TURE 
The earliest report of intestinal polyposis 
was made bv Mcnzcl in 1721 and during the 
following i 5 o years, Wagner Rokitansky 
Lebert and \ irehow described poivps of the 
intestine Woodward in 1881 emphasized 
that small polyps form during the phase of 
healing of chronic ulcerative colitis whereas 
Cnpps in 1882 distinguished the condition 
which he called disseminated polyposis and 
noted an hereditan basis 

The results of earlier investigations sug 
gested that intestinal poivps may be dissimi 
lar both etiologically and pathologically and 
undoubtedly accounted for the innumerable 
classifications that were later suggested 
Those of Erdmann and Morris and Susman 


opinion of Ribbcrt that the tumors originate 
from misplaced cmbryonil rests in the wall 
of the bowel, and finally, that chronic irnta 
tion in the presence of a congenital predis 
position is necessary as suggested by Verse 
Genkin and Dmitruk Hoclzel and Da Costa 
have been successful in producing poly'ps ex 
penmentally in animals 

A heredofamilial disposition to multiple 
adenomatosis of the intestine has been noted 
repeatedly and Lockhart Mummery believes 
that the condition is transmitted as a men 
delian dominant characteristic Hullsiek 
found evidence of a hereditary disposition in 
11 per cent of 127 cases whereas Mayo and 
Wakefield in a review of ig cases found that 
S of the 38 parents had carcinoma of the colon 
The congenital occurrence of the disease has 
never been substantiated bv the demonstra 
tion of polyps at birth although Mckennev 
reported a case of a patient aged 2 years and 
Kenncdi and Weber found polyps in a child 
aged 2 l A years 

Lockhart Mummery and Dukes have 
stated that malignant changes always occur 
in cases of true multiple adenomatosis where 
as Soper found the incidence of carcinoma to 
be 43 per cent in such cases Mckenney found 
malignant changes in a third of his cases 
whereas Telsen failed to observe this compli 


are based on etiological and clinical con 
siderations whereas Schmieden and West 
hues Wesson and Bargen and Lockhart 
Mummery have proposed that polyps be 
classified on the basis of their pathological 
characteristics Three basic concepts con 
cerning the etiologv of multiple adenoma of 
the large bowel exist first the hypothesis of 
Virchow that a hyperplastic response to in 
flammation produces the poivps second the 
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fulffUnvent of the equ ementsfo th degree of 'IS i Medctie 
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cation as frequently 

There has been general agreement concern 
ing the patholog\ of multiple polvposis and 
the term ‘multiple adenomatosis as sug 
gested by Lockhart Mummery seems more 
suitable inasmuch as it describes the patho 
logical nature of the polyps However, there 
is much disagreement concerning the patho 
genesis of these tumors The occurrence of 
tin\ mammillations throughout the intestinal 
mucosa and also diffuse mucosal hyperplasia 
have been observed frequently The associa 
tion of enlarged lymph follicles and lympho 
cytic infiltration with the earliest mamfesta 
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Fir i Localized region showing lengthening of the 
gland* and benign hyperplasia X 4 a 

tions of the polvps has been obsened bv 
Schmieden and Westhues, Tansler, Saint, and 
Fe}rter 

The occurrence of polyps as the result of 
gross inflammation of the large intestine has 
been accepted generall> as an entit\ distinct 
from multiple polyposis or adenomatosis 
Bargen and Comfort found that poljps de- 
veloped in io per cent of their cases of chronic 
ulcerative colitis and thev emphasized that 
the poljps occur with the greatest frcquencv 
at the site of the most severe inflammation 
Saint, on the other hand, was of the opinion 
that polvps v\ ere more prone to dev elop m the 
region of a mild, less destructive mflammatorj 
process Dukes, and Hewitt and Howard 
claimed that the polyps develop at the points 
at which the blood vessels pierce the wall of 
the bowel, an observation that Rankin failed 
to substantiate 

Bargen and Comfort demonstrated that 
the polyps in cases of chrome ulcerative colitis 
represent isolated regions of mucous mem 
brane or granulation tissue which result from 
widespread sloughing of the mucous mem 
brane of the colon The pathological nature 
of these tumors has been studied b> Brust 
and Bargen, who found that the} were usu 
alh composed of granulation tissue and, in 
some instances, of mucosal remnants in which 
inflammatory hyperplasia was conspicuous 
They added that true adenomas are relativel} 
rare Horgan, Wheeler, Buie, and Hurst have 
noted the development of true adenoma in 


r ig 2 Adcnomatou* change in several isolated glands, 
cellular infiltration 15 conspicuous Xn 3 

cases of chronic ulcerative colitis, whereas 
Felsen failed to identify adenoma in cases of 
bacillarv d>sentcr} in w hich pol} ps dev eloped 
The importance of carcinoma as a compli- 
cation of chronic ulcerative colitis has been 
stressed b\ one of us and malignant change 
has been noted m 2 5 per cent of a large series 
of cases The hypothesis that a transition of 
mflammator} pol}ps to adenomatous pol}ps 
occurs, and that subsequent!! carcinoma 
develops has been offered In a senes of cases 
of chronic ulcerative colitis in which carci- 
noma developed, polyps were found in 60 per 
cent Ewing, and Schmieden and Westhues 
have failed to observe any instance of malig- 
nant change in cases of chronic ulcerative 
colitis 


A comparativ e clmicopathological stud} of 
the two types of polyps was carried out 
Multiple adenomatosis Those cases of mul- 
tiple pol}posis of the colon, in which a histor} 
of antecedent inflammation of the colon was 
lacking and which were encountered at the 
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tnision of the oterlvtng mucosa X) b Hypcrpb. tic 

clinic dunng the vears 1930 to 1934 indusi\c 
were selected \ sur\e\ of salient clinical fea 
tures was made and the a\ailable pathological 
specimens were studied in regard to their 
pathogenesis and their pathological nature 
Chrome ulccrah e colitis until polyposis 
Cases were chosen from two periods, namel\ 
1913 to 1923 inclusive and 193"* to 1934 in 
elusive in order to determine the influence 
if anv of more recent modes of treatment 
of chronic ulcerative colitis on the incidence 
of polvposis Significant clinical features of 



Fig 4 Chrome ulcerative colitis polypoid tufts of mu 
cosa with complete destruction of the muco«a in the adja 
cent region 



lymph follicle a- 'ociated ' ith adenomatous change in 
«e\eral of the gland which were in the overljing mucosa 
X40 


these cases were reviewed and the available 
pathological material was studied grosslv 
and microscopicalh 

RESULTS 

Multiple adenomatosis Of the 2Q patients 
69 per cent were males Fift> two per cent 
were in the first 2 decades of life and 17 per 
cent were in the third decade The voungest 
was 9 \ears and the oldest 71 jears old 



Fig 5 Chronic ulcera Use colitis polyps in which their 
bridge like structure is demon trated Bridges of mucosa 
and granulation tissue are often formed 



Tig 6 a left Chronic ulcerative colitis large pedunculated pseudo adenomatous 
polyp X36 b Section of polyp shown in Figure 6 a in which benign regeneration 1 
ev ident and large cjstic glands are present X 47 

In 34 s per cent of the cases, presumptive as one sibling died of sarcoma of the smal 
evidence of a familial disposition, as indicated intestine 

b> a historj of multiple adenomatosis or car- In 62 per cent of the cases, the passage of 
cinoma of the colon among parents or siblings, blood in the stools was the chief complaint, 
was established One famil} historj deserves whereas diarrhea without blood, vague ab 
special mention m that both parents were dommal pain and the protrusion of rectal 
found at necropsj to have multiple adenoma pol>ps were noted in that order of frequtnev 
tosis of the colon and 3 siblings died as the among the remainder In 69 per cent of the 
result of carcinoma of the large bowel, where- cases, the polyps were distributed throughout 
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ti>, 8 a left Malignant po)>p of the sigmoid occurring as a complication of chronic 
ulcerative coliti vith several smaller polyps immediately provirnal to the carcinoma 
b section of malignant polyp which i adenocarcinoma grades Xj7 


; 


the entire large bowel The right side of the 
colon escaped involvement more frequenth 
than the left and the rectum was free of 
polyps in only a instances Of interest was 



Fi® 9 Section of polyp in which carcinoma (grade i) ts 
seen in an adenomatous polyp X/6 


the observation that the entire large bowel 
was involv ed in all the cases in which a familial 
disposition was evident In a instances the 
lining of the stomach and entire intestinal 
tract was covered with polyps and in another 
patient the stomach in addition to the colon 
was the scat of polyposis A solitary duodenal 
adenoma was found in a patients 

Polvps ol ever} conceivable variety were 
observed ranging from tinv mammillations 
that escaped casual scrutiny to large pedun 
culated tumors In some specimens countless 
polvps diffusclv covered the surface of the 
opened bowel whereas in others discrete 
tumors were sparselv scattered throughout 
A segmental involvement was occasionally 
noted The adenomatous character of the 
polyps was a constant finding and our interest 
was centered chief!} in the identification of 
carcinomatous changes In pathological ma 
terial from 4 cases multiple carcinoma ex 
isted The majontv were grade 1 (Broders 
classification) 

In order to stud} the pathogenesis of the 
polyps numerous histological preparations 
were made from regions in which the mucosa 
appeared to be normal or in which tiny mam 
inflations were observed The mucosa was 
invariably well formed and intact frequently 
exhibiting a wavy undulating appearance 
Infiltration of the interstitial tissue with 


•>' 2 Sf f" 1 °"' ) 

corn Y, BMW,! N INTrSTINAT POI \ PS ’• 

Umphoitl and plasma cells was a constant the entire colon in the majoritv‘?.?tfi£i P 1'he 
finding but m no instance was there evidence frequency with which the wall of the bowel 
of set ere destructive inflammation, as seen in escaped involvement varied directl) with the 
cases of chronic ulcerative colitis The mus distance from the rectum and in both groups 
ca lar and serosal h>crs of the bowel appeared ont> r case was encountered in which the rec 


to be normal 


turn was not involved The seventy of the 


Localized benign hvperphsn of the glands chronic ulcerative colitis, is determined b> 


was occasion-ill} observed, and in some sec 
Lons this appeared to be merely a lengthening 
of an isolated group of glands (Fig i) Lo 


the local and constitutional manifestations of 
the disease and by the proctoscopic and roent 
genographic appearance of the bowel was 


cahzed adenomatous hyperplasia was most graded in group A as severe in 47 per cent 


conspicuous m sections from the grossly nor 
mal mucosa Histological sections of the tmv 
excrescences were usually found to be com 
posed of a cluster of adenomatous glands 
Frequently, this adenomatous change ap 
peared to involve several isolated glands and 


moderate in 35 per cent, and mild in 18 per 
cent of the cases, whereas in group B 35 per 
cent were graded as moderate and 28 per cent 
as mild The average duration of the symp 
toms of colitis was 6 years m group A and 
5 7 years in group B The shortest period of 


generally it was first observed in the tips of symptoms was 6 weeks and the longest was 
the glands (Fig 2) Carcinomatous changes 34 years 

were encountered twice in these tiny ex In group A the polyps were distributed 
crescences throughout the entire large bowel in 16 6 per 

An observation of paramount interest in cent of the cases, whereas in 51 5 per cent 


the study of the pathogenesis of the polyps they were limited to the rectum Comparable 
was the invariable presence of hyperplastic distribution existed in group B The polyps 
lymph follicles in the submucosa (Fig 3) and were found in largest numbers in the rectum 
less frequently in the mucosa The germinal and decreased in frequency in the more proxi 
centers of these follicles w ere conspicuouslv mal segments of the large intestine 


enlarged and contained many mitotic figures 
Not infrequently , a localized bulging of the 
mucosa over such an enlarged follicle occurred, 
and, furthermore adenomatous change^ in 
these protruded areas were observed with 
striking regularity The frequent presence of 
lymph follicles in the stalks of the well 
developed polyps might be interpreted as be 
ing a more adv anced phase of this process 

Polyposts associated until chronic ulceralnc 
colitis Patients who had chronic ulcerative 
colitis and who registered at The Mayo Clinic 
during the period of 1913 to 1923 inclusive, 
will be considered under group A, whereas 
group B is comprised of those who entered 
the clinic during the period of 1932 to 1034 
inclusive 

Polyps were found in 66 of 417 patients in 
group A (15 8 per cent) Of 400 patients m 
group B, polyps were demonstrated in 40 (10 
per cent) In both groups the incidence of 
polyps was greatest m the third and fourth 
decades of life 

The inflammatory process had involved 


In the earlier group the polyps were demon 
strated b\ proctoscopic examination in 85 per 
cent of the cases, whereas roentgenognphic 
study of the colon revealed their presence m 
only so 6 per cent They were found at post 
mortem examination in 26 per cent of the 
cases In group B the polvps were seen proc 
toscopicallv in 90 per cent of the cases, where- 
as they were demonstrated rocntgenologicallv 
m only 35 per cent of cases, and in only 10 
per cent were they found at postmortem 
examination 

In many cases the cicatricial narrowing of 
the bowel that invariably occurred with 
chrome ulcerative colitis was sufficiently ex- 
aggerated in a localized segment to constitute 
a stricture When such a lesion developed, 
polyps were constantly found m the adjacent 
mucosa, usually above the strictured point 
and, in some instances, this was the sole site 
of the polype In group A, strictures were 
found m 31 8 per cent of the cases, whereas 
m group B such areas of narrowing were found 
m 20 per cent 
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Of the cases in group A 48 5 per cent were 
subjected to a major surgical operation, usu 
all} an lleostomj, with an immediate post 
operative mortality rate of 47 per cent Of 
the medically treated patients, 53 $ per cent 
died within a period of 4 years Only 6 (15 
per cent) of the patients in group B were 
treated surgically, and of these 4 died after 
operation T he mortality rate associated with 
medical treatment in this scries over a period 
of 4 vears was only 115 per cent 
Macroscopically the polyps varied in size 
from a few millimeters to as much as 3 ccnti 
meters in diameter In most of the specimens 
the polyps appeared as protruding tufts of 
mucosa in areas that were otherwise devoid 
of any mucous membrane (Fig 4) These 
tags often formed bridges of mucosa and 
granulation tissue which were attached at 
both extremities to the wall of the bowel 
(Fig 5) However occasionally the polyps 
had the appearance of exuberant outgrow ths 
from the alreadv diseased mucosa whereas in 
a few specimens a polypoid tumor highly sug 
gestive of carcinoma was encountered In all 
specimens the ulcerative process seemingly 
had damaged irreparably the wall of the 
bowel with great thickening and fibrosis of 
the submucous and muscular lavers 
After examining numerous histological sec 
tions it was decided to classify the polyps in 
4. manner that offered some prognostic sig 
mficance Consequently they were divided 
into 3 groups namely (1) pseudo adenoma 
tous polyps (2) adenomatous polyps, and (3) 
carcinomatous polyps 

Included in the group of pseudo adenoma 
tous polyps were structures ranging from 
small tags of granulation tissue in which 
there was a more or less complete absence of 
mucosa to large pedunculated polyps of sev 
eral centimeters m diameter composed largely 
of hyperplastic glands (Fig 6) However the 
important criterion in this classification was 
not the amount of glandular tissue in the 
polyps but was rather the cvtological struc 
ture of the individual glands Consequently 
these polyps often appeared adenomatous at 
first glance but, upon more detailed scrutiny, 
the glandular hyperplasia was recognized as 
a benign regenerative process as evidenced 


b\ the orderlv arrangement of the lining cells 
in which the normally staining nuclei were 
aligned along the basement membranes with 
an overlying layer of clear cytoplasm The 
cells secreted mucus in normal or excessive 
amounts Frequently large cystic glands were 
seen In other words, some of the pseudo 
adenomatous polyps were very hyperplastic, 
but this hyperplasia was an orderly, func 
tiomng response to the underly ing stimulus — 
inflammation The use of the term ‘ inflam 
matory has been avoided in this classifica 
tion inasmuch as evidence of inflammation 
was invariably conspicuous in all the polvps 
associated w ith chronic ulcerativ e colitis The 
term ‘ pseudo adenomatous” has been ap- 
plied to this group in order to indicate that 
any evidence of a tendency toward neoplastic 
change w as lacking This group is analogous 
to the pseudopolvps as classified by Wesson 
and Bar gen 

The second group included all polyps in 
which any adenomatous hyperplasia was dis 
covered These ranged from small finger like 
projections of granulation tissue containing 
only a few glands to large pedunculated and 
sessile polyps Usually they were of larger 
size and possessed a more exuberant charac 
ter than the pseudo adenomatous polyps but 
exceptions to this were found Adenomatous 
changes m the glands were manifested by an 
increase in the size abnormally deep staining 
and malalignment of the nuclei, numerous 
mitotic figures diminution in the amount of 
cy toplasm and diminution in the amount of 
mucus produced These changes in some in 
stances, were slight (Fig 7) and were dis 
tinguished only with great difficulty from the 
more advanced types of pseudo adenomatous 
hyperplasia On the other hand, advanced 
adenomatous hyperplasia constituted a fine 
distinction from carcinoma 1 n sttu Ade 
nomatous changes were occasionally confined 
to a few isolated glands in a polyp which was 
composed almost entirely of granulation tissue 
or of benign glandular elements The cyto 
logical changes m these polyps constitute a 
definite type of dedifferentiation and ana 
plasia and represent an abnormal regenerative 
response It is a matter of interesting conjee 
ture as to whether these polyps would even 
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tu ally become carcinomatous if the individuals 
lived sufficiently long, but it seems obvious 
that the tendency toward malignant change 
in these is increased These polvps are simi- 
lar in cvtological details to the adenomas 
associated with multiple pohposis and those 
designated as true polvps by Wesson and 
Bargen 

Carcinomatous polyps were usually of rcla 
tivcly large size, and they presented a dusky 
red, hemorrhagic appearance which immedi 
ately aroused a suspicion of their malignant 
nature (Fig 8) However, m several instances 
carcinoma in situ was discovered in small 
adenomatous polyps (Tig 9) This distinc 
tion between an advanced adenomatous 
change and carcinoma of low grade fre 
quently was barely perceptible and was 
evidenced by more advanced dediflcrentiation 
and anaplasia, and occasional by invasion 
of the submucosa 

Pathological material from 52 of the cases 
was available, being secured at necropsy in 20 
cases, by biopsy during proctoscopic examina 
tion in 8 cases, and as a surgical specimen in 
4 cases In 18 (56 2 per cent) of the cases, the 
polyps were classified as pseudo adenomatous 
Adenomatous polyps were tound m 7 (21 9 
per cent) of the cases, the adenomatous 
changes being slight in 4 and severe in 3 in- 
stances Carcinomatous changes were iden 
tilled in 7 (21 9 per cent) of the cases, and 3 
wtre grade 1, 1 was grade 2, whereas 2 were 
grade 3 In one specimen 2 polyqjs were car- 
cinoma grade 1 and 2 others were grade 3 In 
3 of these cases multiple carcinoma w as found, 
whereas in 2 specimens other polyps showed 
adenomatous changes Of the carcinomatous 
polyps 2 were papillary in structure In 2 
cases carcinoma m stlti was discovered 

SUMMARY VND CONCLUSIONS 
x A comparative climcopathological study 
of a group of cases of multiple adenomatosis 
and of polyposis, occurring in the course of 
chronic ulcerative colitis, revealed that these 
2 conditions are extremely dissimilar both 
clinically and pathologically Changes were 
apparent in the clinical course of the 2 condi 
tions as well as m their histogenetic and 
pathological characteristics 
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2 In the cases of multiple adenomatosis 
the onset of symptoms was insidious with 
rarely more trouble than that caused by pass 
mg an increasing amount of blood by rectum 
Rarely , except in late stages of the condition, 
was the individual ill in any clinical sense In 
the cases of polyposis associated with chronic 
ulcerative colitis the onset of symptoms was 
likely to be insidious and the illness itself was 
much more likclv to be of a severe fulminating 
type If this was not apparent at the onset 
such a condition prevailed at some time during 
the course of the disease and before polyposis 
became the important difficulty 

3 A heredofamilial disposition existed in 
34 5 per cent of the cases of multiple adenoma- 
tosis This entity is essentially a disease of 
youth, as approximately two thirds of the 
cases in this studv occurred during the first 3 
decades of life Multiple adenomatosis often 
developed in the later decades of life and this 
type is indistinguishable pathologically and 
clinically from that occurring in adolescence 

4 The individual lesion consisted of a pri 
mary epithelial change attended by minimal 
evidence of inflammation Hypertrophic 
lymph follicles seemed to play a r61t in the 
pathogenesis of these polyps 

5 The condition is characterized bv the 
occurrence of myriads of true adenomatous 
polyps in which carcinomatous changes were 
found in 62 5 per cent of the cases, and m 2 5 
per cent there were multiple carcinomas 

6 Studies of the pathogenesis of the mul- 
tiple adenomas revealed that multiple small 
foci of adenomatous proliferation develop m a 
usually hyperplastic mucosa Consequently, 
multiple adenomatosis is a disease of the 
entire mucosa, and therapy which eradicates 
only the existent polyps fails to cure the con 
dition Regions of benign hyperplasia are 
frequently observed Conspicuous hyper- 
plastic lvmph follicles, which may be the 
result of subchmcal inflammation, are fre- 
quently present Their relation to the patho 
genesis of the polyps mav be of great im- 
portance 

7 Polyposis arising as a complication of 
chronic ulcerative colitis is characterized bv 
widespread inflammation and destruction of 
the mucosa with inflammatory involvement 
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of the entire wall of the bowel The pohps 
are composed of tufts of granulation tissue 
and of sunning remnants of mucosa in most 
of which benign regenerative hvperplasia is 
evident and in mam of which true adenoma 
tous and even carcinomatous proliferation 
ensues Consequently , these polvps were 
classified as (z) pseudo adenomatous (2} 
adenomatous and (3) carcinomatous The 
relativ e incidence of these types of polv posis 
associated with chronic ulcerative colitis and 
with multiple adenomatosis is Of the multi 
pie adenomatosis group, 100 per cent were 
adenomatous and of these 62 y per cent were 
carcinomatous of the chronic ulcerativ e colitis 
group 56 2 per cent were pseudo adenoma 
tous 21 9 were adenomatous and 21 9 per 
cent n ere carcinomatous 

8 The comparative studv of polyposts 
complicating chronic ulcerative colitis in 
groups \ and B revealed several significant 
facts The relative incidence of polvps in 
group B was only 10 per cent as compared 
with an incidence of 1 5 8 per cent in group A 
Inasmuch as it has been shown that the in 
cidence increased with the severity of the 
disease this decreased incidence of polvps is 
more than hkelv attributable to improve 
ments in the modern therapeuMs of chronic 
ulcerative colitis Improvement in roentgeno 
logical diagnosis was apparent in the fact that 
the polyps were demonstrated b\ roentgeno 
logical means in 3^ per cent of the cases m the 
more recent group as compared to 10 6 per 
cent in the former Surgical treatment was 
resorted to in 48 5 per cent of the earlier 
cases with an attendant mortality rate of 47 
per cent whereas in the more recent group 
surgical procedures were used in only t 3 per 
cent of the cases with a mortalitv rate of 66 
per cent 

9 Polyps associated with chronic ukera 
tiv e colitis seem to be the result of w ide&pread 
ulceration and destruction of the mucosa 
associated with remaining islets of inflamma 
ton mucous membrane and follow ed by cica 
tncial distortion of the damaged lining of the 
bowel The resulting polvps were predomi 
nantly pseudo adenomatous (56 per cent) 
although adenomatous changes were observed 
in 21 9 per cent Carcinoma in these cases 


occurred with similar frequenev (21 9 per 
cent) 

10 It seems obvious therefore that from 
the standpoint of the probabihtv of the 
development of carcinoma multiple adeno 
matosis is potentially a much more dangerous 
disease than polyposis associated with chronic 
ulcerative colitis 
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TETANUS AT THE JOHN SEAZA HOSPITAL 
Observations upon the Distribution of Tetanus throughout 
the United States 

R M MOORE MD.FACS and A O SINGLETON’ M D FACS 
Galveston Texas 


D uring the ptnod iqo 5 to 1938 

1 there ha\e been 102 cases of tetanus 
treated on the surgical sen ice of the 
John Seal) Hospital Galveston and 
locally it has become a belief that tetanus is 
peculiarly common in this vicinity Recently 
while reviewing these cases we have taken 
occasion to inquire into the distribution of 
tetanus throughout the United States The 
annual mortality statistics report of the Bu 
reau of Census enumerates the deaths from 
tetanus in each state of the registration area 
but supplies the death rate per 100 000 popu 
lation only for the area as a whole Using the 
enumeration of deaths and the Bureau s an 
nual estimation of populations we have com 
puted the death rate from tetanus per million 
population for each state and for each y tar of 
the period 1923 to 1935 Certain of the data 
thus obtained are sufficiently informative to 
merit presentation at this time in conjunction 
with a report of the experience with tetanus 
at the John Scaly Hospital 

GEOGRAPHIC DISTRIBUTION OF TETANUS 
Gessner (1918) Graffagnino and Davidson 
(1924) Graves ("1930) and Boyce and Ale 
Fetndge (193^) have reported 998 cases of 
tetanus treated at the New Orleans Charity 
Hospital during the period 1906 to 1934 
whereas 90 patients w ere treated in the John 
Sealy Hospital during these years Thus 
Chanty Hospital encountered zi tunes as 
many cases during a period in w hich the popu 
lation of New Orleans av eraged 8 6 times that 
of Galveston Apparently tetanus is equally 
as common in New Orleans There is no doubt 
but that the disease is more prevalent both 
m Galveston and in New Orleans than in the 

F om the Department of S ir» rt D t r ty of Tesa School 
of iled cine 


cities of the North In 1937 Huntington, 
Thompson and Gordon were able to collect 
only 642 case s from the record s of 18 hospitals 
situated in the northeastern quarter of the 
United States These hospitals totalled about 
10 000 beds and a number of the cases occurred 
prior to iqoj In companion the Charity 
Hospital and the John Scaly Hospital having 
a combined capacity of less than 2, 00 beds 
have treated over 1,100 patients with tetanus 
since 190^ It is obvious that tetanus occurs 
more commonly in the Gulf Coast region than 
in the northeastern section of the country 

To obtain a more satisfactory estimate of 
the geographic distribution of the disease we 
have constructed the map shown m Figure 1 
from data compiled from the Mortality Sla 
Itshcs of the Bureau of Census The years 
1933 1934 and 193^ were chosen because the 
reports for these y ears are the only ones av ail 
able which include Texas this state not hav 
ing joined the registration area until 1933 
The map shows that deaths from tetanus are 
much more common in the southern states 
and particularly in those states bordering 
upon the Gulf 

A study of the fiteraturc reveafs that for 
tetanus the mortality rate in treated patients 
has been fairly uniform throughout the coun 
try Therefore in the absence of dependable 
figures bearing directly upon the incidence of 
tetanus ae feel justified tn assuming that the 
data upon deaths from the disease presented 
tn Figure I can be considered a fair tndet of 
the geographic incidence of tetanus 1 

Factors explaining the geographic diJ/ri&H 
tion A high incidence of tetanus has or 
dinanly been considered an accompaniment 

*Vj wII be shown later thenumbe of deaths is not necessarily 
a good 1 1 x of the inc d ncei tates having* I rge negro popu 
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Fig i Average annual death* from tetanus per million population based upon the years 1Q33 
1934 and 1935 and the official 1930 populations 



of intensive cultn ation and fertilization of the 
soil However, it is impossible to account for 
the findings shown in Figure 1 sold} b> soil 
culture The relati\el} tow incidence in the 
midwtsUrn farming states and in the old 
cultivated states of the northeast defies ex 
planation on this basis Other factors must 
be considered (1) The influence of climate 
upon the growth of tetanus bacilli in the soil, 
(2) a difference in the susceptibility of the 
population, particularly with reference to the 
large negro population in the states bordering 
upon the Gulf , (3) the outdoor life throughout 
the year in the most southern regions together 
with the custom that man\ people have of 
going without shoes, and (4) ineffective treat- 
ment of wounds and failure to use antitoxin 
ux prophylaxis m the areas where tetanus is 
prevalent 

Although the high incidence of tetanus in 
the Gulf States may depend in part upon the 
character of the soil, climatic factors must be 
important High mean annual temperature, 
absence of winter freezing, copious rainfall, 
and great humidity possibly combine to favor 
the grow th of the bacillus in the soil If the 
great prevalence in the Gulf Coast region is 
conditioned by this subtropical, maritime 
climate there should be a sharp contrast be- 
tween the incidence in the coastal plains of 
Texas and that in the higher, dner portions 


of the state The State Department of Health 
has been unable to furnish data for us to make 
this comparison, but through city health 
officers we ha\c obtained information which 
permits a comparison of 5 cities of the state 
o\cr an 11 >ear period During the years 
1927 to 1937 the average annual deaths from 
tetanus expressed as deaths per million popu 
lation were as follows Galveston, 32, IIous 
ton, 22, Tort Worth, 21, El Paso, 15, and San 
Antonio, 41 

The tow rate in LI Paso is m line with its 
warm but dry climate The city, which lies 
at an elevation of nearly 4,000 feet, has an 
annual rainfall of only 9 inches Furthermore, 
the city is not an agricultural center On the 
other hand the high rate in San Antonio is 
somewhat perplexing Although this city is 
warm it has a much drier climate than either 
Galveston or Houston, a fact demonstrating 
that the distribution of tetanus m Texas can- 
not be entirely a function of the rainfall San 
Antonio, however, does he m a farming region 
and the population includes a considerable 
proportion of Mexicans of the laboring class 
who are notorious for their unhygienic mode 
of life and reluctance to seek medical care 

For those states having a large negro popu- 
lation the Bureau of Census in its Mortality 
Statistics separates the negro and white popu- 
lations Consequently it has been possible to 
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t igs 2 and 3 Comparison of tetanus death rates for 
hue and negro populations based upon the jears iqjj 
lqj4 and 103s and tile official 1930 populations figure 
2 shows the average annual deaths from tetanus among 
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the white popubti in of 14 southern slates Tigure 3 show 5 
the average annual deaths from tetanus among the negro 
population of 14 southern states The death rate is higher 
for negroes except in Oklahoma 


prepare Figure 2 mapping the deaths from 
tetanus m the south on the basis of white 
population alone Comparing the shading m 
this map with that m Figure 1 it is apparent 
that the death rate from tetanus m w bites has 
not been particularly high except in the states 
of Florida Louisiana and Texas In these 3 
states the rate has exceeded that elsewhere in 
the country again suggesting a climatic factor 
Figure 3 shows the death rates from tetanus 
among the negro population in the south In 
every state but Oklahoma the rate has been 
higher for negroes than for whites and in many 
states the difference is startling In the ab 
sence of adequate data bearing directly upon 
the morbidity it is impossible to state whether 
the high death rate among negroes is due to a 
greater incidence of the disease or to a higher 
mortality It w ould seem safe to presume that 
both factors play a part The great majority 
of negroes in the South are engaged in manual 
pursuits Soil contamination of wounds must 
be a common occurrence particularly in view 
of the practice of going barefooted Inade 
quate care of wounds and failure to use anti 
toxin in prophylaxis would result in a high 
incidence of tetanus Once the disease is con 
tracted, delay or failure in receiving medical 
attention would lead to a high mortality 
The view that the high death rate in negroes 
is due to such factors rather than to a racial 
susceptibility is strengthened by the expen 
ence in Galveston where the John Sealy Hos 
pital has offered the colored population free 
3nd adequate treatment of wounds During 
the past 15 years exactly one third of tetanus 
deaths in Galveston ha\e been in negroes 


whereas the negroes ha\e constituted one 
fourth of the population (2^ 2 per cent in 
1929) This slight disparity might reasonably 
be explained on an occupational basis At 
the John Sealy Hospital over a 15 year period 
negroes constituted 32 per cent of admissions 
and 33 per cent of tetanus cases In our 
senes of 102 cases of tetanus the mortality 
among negro patients was 44 1 per cent as 
compared to 52 9 per cent among white pa 
tients These figures argue against any sig 
nificant racial susceptibility to tetanus Con 
sequently it is our belief that the death rate 
from tetanus in the South is higher among 
negroes because the negroes are engaged m 
manual pursuits in much greater proportion 
and they are under social and economic con 
ditions w hich deny them effcctu e prophy laxis 
as well as adequate treatment for the disease 
The trend in the death rate from tetanus For 
the Registration Area as a whole there were 
17 tetanus deaths per million population in 
1923 This figure had decreased to 8 deaths 
per million by 1935 In 1923 among infectious 
and parasitic diseases tetanus ranked thir 
teenth in importance as a cause of death In 
1935 it was still thirteenth Thus progress in 
prevention of fatal tetanus has kept pace 
with that in pre\ ention of other infectious 
disease Throughout this period there was a 
decrease in the tetanus death rate m every 
state but Idaho where a very low rate re 
mained practically unchanged 

Figure 4 illustrates the trend m the death 
rate Irom tetanus for the negro population 
The heavy line indicates the death rate for 
the entire population of the United States 
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registration area for the years 1923 to 1932 
Comparable curves are shown for the negro, 
white, and total populations of the 9 southern 
states which were in the area throughout this 
period 1 It is seen that there was a relatively 
greater decrease in tetanus deaths among the 
southern negroes than among the southern 
whites or among the entire population of all 
the registered states This ver> favorable 
trend affecting the source of the highest mor- 
tality is further emphasized when one com 
pares the death rate curve for the registration 
area as a whole with curves for the 3 states 
showing the highest rates m Figures 2 and 3 
Thus, while the tetanus death rate for the 
entire area decreased from 17 per million in 
1923 to 8 per million m 1935, the rate for 
Florida decreased from 64 to 32 and that for 
Louisiana dropped from 94 to 27 5 Unofficial 
figures indicate a similar decrease in Texas 
Again it is seen that the greatest improvement 
has occurred in the areas where it was most 
needed Nevertheless, it is in these regions 
that tetanus is still most prev alent 

TETANUS AT THE JOHN SEALY HOSPITAL 

i Incidence In our judgment the high 
incidence of tetanus in Galveston has de- 

’Flonda Kentucky L u iana Maryland Mississippi North Caro- 
lina South Carolina Tennessee and\irgima 


pended upon a soil rich in tetanus bacilli The 
city was built upon a sand bar in the Gulf of 
Mexico and intensive fertilization has been 
practiced throughout the 100 years of its ex- 
istence Furthermore, the climate is warm 
and very moist Outdoor sports are popular 
throughout the year We believe that other 
causes of a high incidence of tetanus are not 
important Iocallj The disease is feared and 
physicians treat wounds radically and give 
antitoxin routinely In the presence of an 
effective free clinic a large negro population 
has not materially increased the tetanus r ite 
Although many children go barefooted, wounds 
about the foot have accounted for less than 
one third of our cases and for only 15 of 41 
patients under 14 years of age In view of these 
considerations it would seem that the preva 
lence of tetanus is largely a reflection of the 
climate and of the soil 
Incidence in relation to race, sex, and age 
Whereas negro patients comprised 32 per 
cent of the John Sealy Hospital admissions 
(1920 to 1935), they constituted 33 per cent 
of the 102 cases of tetanus treated Although 
the local population is only 25 per cent negro, 
this disparity might be predicted upon an 
occupational basis alone Thirty-six and two- 
tenths per cent of the 102 cases of tetanus 
were female patients Charity Hospital re- 
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TVBLE I —INCIPFnCF OF TETANUS 
THE JOHN SF\L\ HOSPJTVL 


a i6c*ii* 
tntire «enes 
Race 
White 

\tgTO 

^x 
Male 
Female 
\j;e in > ears 


C M 
r mtwr 
1 02 

6S 

34 

<3 

39 


30-40 

40-50 

50-60 

60-70 

70-80 

Site of wound 
Lower eatremitj 
Upper extremiiv 
Head and neck 

Internal (criminal abortion opersbon) 
Type ol wound 
Puncture \ ound 
Blank pistol wound 
Other accidental wound 
Smallpox \ accusation 
Hypodermic wound in druj; adfict 
Chronic leg ulcer 
Criminal abortion 
Surgical operation 


30 

>5 

>9 

it 

5 


40 

44 

3 

20 

3* 

*o 


S 

17 

3 


\T 


S°o 

5*0 
44 1 


54 4 
46 J 


3*5 
6*5 
666 
55 0 

35 S 
75® 
500 


ported that 17 j per cent of their tetanus pa 
tients were female (3 ) When the cases arising 
from criminal abortion xaccination surgical 
operation etc are excluded one finds that 
onlj ig 6 per cent of the case*, arising from 
accidental wounds were female patients Pre 
sumab]> this figure signifies the low propor 
tion of traumatic wounds occurring in female 
subjects In 98 of the 102 cases the age was 
recorded The distribution m relation to 
decades is shown in Tabk I The great 
incidence during the first decade of life and 
the low incidence in persons past 3 o jears is 
attributed chief!) to differences in habit and 
in activit) although a difference in suscepti 
bdit> also ma) exist Of the 30 cases in per 
sons less than 10 jears of age 10 were due to 
puncture wounds of the foot and •> to small 
pox vaccination wounds 
Incidence in relation to sue and type of 
dound Table I shows the portal of entrj of 
the tetanus bacillus in 92 cases In the other 
10 cases the wound was unhnowm Although 
a puncture wound was the commonest cau*«e 


m 15 instances the disease arose from a Iacera 
tion The ro cases resulting from infected 
vaccination wounds were scattered through 
the jears 1914 to 19 9 3 of the cases occur 
nng in 1925 The cases which arose from 
surgical operations followed the removal of a 
gangrenous appendix in 2 instances and an 
accidental tear of the ileum repaired at opera 
tion in the other instance 
Incidence tn relation to Die prophylactic use 
of tetanus antitoxin Although there is no 
doubt that the prophj lactic use of tetanus 
antitoxin has done much to decrease the 
incidence of tetanus it is generally known 
that the disease can occur in patients who 
ha\e been administered the serum for proph\ 
laxis The Chant) Ho pital reported r^such 
cases with 9 fatalities (3) We know of 2 
such cases in our scries In 1036 a child dc 
v eloped fatal tetanus 4 cfajs after receding 
3 coo units of antitoxin In 1937 an 3dult 
diabetic de\ eloped tetanus i* dajs after suf 
fering a compound dislocation of 3 toe result 
ing in gangrene of the foot but onlj 3 dajs 
after receiving 3 000 units of antitoxin Shi. 
recovered after amputation of the leg 
It is generallj stated that antitoxin re 
mam* in the blood stream for less than 10 day » 
and for this reason the United States Arm\ 
requires that a second dose be administered 
after 1 week In view of the impression that 
if in rare cases the antitoxin does not present 
the disease it at least delaj s it, it is important 
to note that both of the cases cited dev eloped 
within the first week after serum prophj laxis 
2 Mortality One hundred and two patients 
with tetanus were treated at the John Seaf\ 
Ho pital during the period 190,, to 1938 N 
few cases mild as to be doubtful, have not 
been included m the senes and several cases 
of babies with tetanus neonatorum treated 
on the gynecological service ha\ e been omitted 
Otherwise the studv includes all tetanus 
diagnosed during this period Since the value 
of tetanus antitoxin was demonstrated b> von 
Behring in 1S90 the serum coming into gen 
eraf use a few j ears later this entire senes falls 
within the antitoxin era ever) case receiving 
at least a small amount of antitoxin 
The mortality for the entire «enes of 102 
cases was exact!) 30 per cent In Table II 
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this mortality is compared with that reported 
b> certain other hospitals for approximate^ 
the same period of years The tabic shows 
that the local mortality was lower, and, from 
a statistical standpoint, significantly lower 
In view of our limited number of cases, how- 
ever, it is possible that the difference is onI> 
apparent The decrease in mortality during 
recent >ears is discussed elsewhere 
Mortality in relation to race, sex and age 
In this hospital a slightly higher mortality 
was observed m white patients than m negroes 
but the difference is not sufficient to be sig 
nificant (Table II) Bojcc and McTctndge 
in 1935 reported that in New Orleans the 
mortality w as greater among the blacks This 
the> blame upon a tendency of the southern 
negro to delaj medical consultation It is 
true that in the Galveston series there has 
been some indication of such a delaj , only 39 
per cent of the negro patients having entered 
the hospital during the first 2 daj s of the dis 
ease as compared with 60 per cent of the 
whites In spite of this delay a lower mor 
tality was observed in the negroes which is 
surprising Evidence will be presented, how- 
ever, to indicate that most cases of tetanus 
which dela> medical consultation unduly are 
mild cases of the disease 

As shown in Table II there was no sig- 
nificant difference between the mortality in 
male and that m female patients With 
respect to the influence of age our series does 
not permit an accurate appraisal, the number 
of cases in the upper age brackets being too 
small (Table I) By dividing the patients 
into 2 age groups (Table II), a somewhat 
higher rate was suggested for patients over 40 
Mortality in relation to incubation period 
It has been a rather general belief that the 
cases of tetanus developing after a short in 
cubation period are apt to be more serious 
However, from experience at the Charity 
Hospital, Boyce and McTet ridge (1935) state 
that “the relationship between incubation 
period and mortality rate is a tendency rather 
than a fact ” Huntington, Thompson, and 
Gordon (1937) conclude that a rapid progres 
sion of symptoms after the onset is a more 
reliable index of grave prognosis than is a 
short incubation period Observations m our 


TABLE II — STVTISTICAI STUDX OF'XKU&tfOltf 
IN TETANUS TRE VTLD AT THE JOHN SFALX 
HOSPITAL 





Differ 

Approx 



Mor 

m mor 


prol>- 



tality 

tality 




Ca a 

per 


Chi 

per 

Classification 

number' 


rent 

square 

cent* 

Rice 






\\ hUc 

68 

529 




Negro 

34 

44 1 

8S 

°7« 

40 

Sex 






Male 

f*3 

524 




rcmilc 

39 

46 2 

6 2 

0 37 

55 

Age m years 






Under 40 

78 

47 4 




0\er 40 

0 

55° 

7 6 

0 36 

55 

Site of wound 






Lower extremity 

40 

32 5 




Upper extremity 

24 

62 S 

3° 0 

5 49 

2 

Incubation period 






5 days or less 

1 2 

25° 




More than 5 days 

JS 

5° 0 

35° 

250 

11 

10 days or less 

45 

44 4 




More than 10 days 

25 

480 

36 

00S 

78 

Day of disease admitted 





Third day or before 

6r 

57 3 




After third day 

*3 

21 7 

35 6 

8 50 

°3 

Trend m mortality 






I irst 75 cases 

75 

587 




Last 27 cases 

27 

25 9 

3 8 

852 

0 3 


fTbere were io» eases at the John Sealv Hospital and the mortality 
was $0 per cent There were « s68 cases from other selected hospital* 
This figure has been compiled lrom the 4 reports upon tetanus at the 
Chanty Ho pital New Orleans and Item Huntington, Thompson and 
Gordon s collecti in ol casts from 1 8 hospitals in the northeastern quarter 
of the United States Wortalityinthisgroupwasfiiypercent difference 
in mortabt) u 7 per cent chi square 6 54 approximate probability 
x percent 

rThe figure pven represents the approximate probability that the 
d (Terence observed in the mortabty is due merely to chance Ordinarily 
values below 5 per cent are suggestiveof significance whereas I percent 
1 considered strong!) indicative of significance 

scries tend to corroborate this opinion As 
shown in Table II a higher mortality rate 
was observed in the cases in which the incuba- 
tion period was longer Although the differ 
ence observed was not sufficient to warrant 
the conclusion that a short period is favorable, 
it docs suffice to indicate that in any given 
case an accurate prognosis cannot be based 
upon the length of the incubation period 
Furthermore, it is well to stress that in many 
cases the incubation period which one can 
calculate is only an apparent incubation 
period and is not necessarily the true one 
Mortality in relation to duration of symp 
toms prior to hospital admission As shown in 
Table II it was possible to calculate the day 
of the disease upon which the patient sought 
hospitalization in 84 of the 102 cases The 
mortality was so much greater among those 
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ttg j Correlation of mortality in tetanus with treatment lasel upon iot Cases 
Ireatc 1 at the John Scaly Hospital The 78 points on the curve represent the percent 
age m irtality in etch series of a 5 successive cases beginning with Cases 1 to jj at 
the left follow e I by Cases a to *6 3 to etc to en 1 writh Cases 78 to 102 at e* 
treme right 

entering during the first j days of the disease of the disease Man) of the recent cases ha\c 
that its significance cannot be questioned been severe but a number which seemed hope 

I his finding confirms the opinion of Hunting less have recovered Tor this reason the rcc 

ton Thompson and Gordon ("1957) that a ords hive been studied carefully in an attempt 
rapid progression of symptoms is a bad omen to correlate the lowering of mortality rate 
in tetanus md that patients whose symp with changes in the treatment 
toms compel them to seek hospitalization To picture the trend in the mortality in 
within 24 hoursof the onset of the disease arc tetanus m this hospital since 190^ we have 
patients with severe tetanus The experience numbered the 102 cases in order of hospital! 
in Galveston has led us to conclude that zation and ha\c determined the percentage 
tetanus which becomes marked within 48 mortality for each of the possible 78 series 
hours of the first prodromal symptom is very of 25 successive cases 1 hest mortality figures 
serious Furthermore we believe that in any arc plotted to form a horizontal curve in 
case of tetanus a forecast should be withheld figure 5, beginning with Casts 1 to 2 3 at (he 
until the resjxmse to 24 hours of hospital first point on the left, followed b> Casts 2 to 

treatment has been determined 26 and so on to terminate with Cases 78 to 

Mortality tn relation to treatment In study 102 at the extreme right It is evident that 

mg our senes of 102 cases of tetanus it im since 1925 there has been a continuous and 

mediately became apparent that during rc progressive lowering of the mortality rate be 
cent years the mortality has been lower A low any previous figure until for the last 2 3 
very significant difference between the rate cases there have been only 6 deaths as com 
for the first three quarters of the scries and pared to 19 recoveries a mortality of 24 per 
that for the last one quarter js shown in cent It is our belief that this result must be 
Table II Wc have no reason to believe that attributed to improvements in theraji) A 
the lowered mortality indicates a milder form chronological survey will show this 
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Prior to 1920 00 patient received m treat- 
ment as much as 50,000 aunts of antitoxin 
For sedation one depended entirely upon 
chloral hydrate and bromides with occasional 
hypodermics of morphine The causative 
v. ovmd vi as sometimes excised and in other 
instances was simpU cauterized with phenol 
During this period the mortality rate was 
high In 1916, following the work of Mcltzer, 
the hypodermic use of 25 per cent magnesium 
sulphate was introduced m the hope that it 
would aid in relieving spasm Tor a number 
of y ears, how ev er, it w as given m a hit or miss 
fashion so that the drug did not receive a fair 
trial In 1920 the dosage of antitoxin was 
greatly increased and since that time the total 
amount administered to patients recovering 
from the disease has averaged 140,000 units 
Nevertheless, m spite of this change, the mor- 
tality rate remained high until 1926 

In contrasting the treatment dunngthc past 
10 or 1 2 y ears some points require mention 

1 Barbiturates, particularly luminal, so 
dium luminal, and sodium amy tal, hav e serv ed 
as the chief sedativ es Chloral hy drate is still 
used in some cases Our experience w ith a\ er- 
tin is too slight to warrant an opinion 1 

2 Magnesium sulphate in 25 per cent solu 
tion has been given intramuscularly or sub 
cutaneously in 2 to 6 cubic centimeter doses 
and repeated each 4 hours as long as it has 
seemed needed We believe that in many 
cases this methodical use of the drug has been 
a valuable adjunct in relaxing spasm 

The use of barbiturates and of magnesium 
sulphate, both in huge doses, is founded upon 
the belief that the patient with tetanus is 
benefited if muscular rigidity is relieved In 
most instances this combination of drugs has 
produced muscular relaxation and has also 
prevented clonic disturbances In view of the 
work of Abel, Hampil and Jonas in 1935 and 
that of Firor and Lamont in 1938, suggesting 
that the rigidity of tetanus is a result of the 
action of the toxin upon voluntarv muscle 
w hereas the clonic spasms arise as a central 
nervous effect, it is of interest to recall that 
although the action of barbiturates is largely 
upon the central nervous system magnesium 


‘We have had no experience with the intravenous phenol treatment 
used so successfully by Beall (19*4) e>r with the atropine antitoxin and 
uro tropin antitoxin methods cited by Dejoy (ig jS) 


sulphate has been shown to depress irritability 
in living cells of all types (io) 

3 A great deal of effort has been directed 
toward maintaining the patient's ealone and 
fluid requirements In severe cases this has 
meant high caloric feedings through a rc 
tamed nasal catheter in conjunction with 
saline hypodcrmoclysis twice daily 

4 Whenever possible the external causa 
tive wound has been subjected to radical de 
bndement immediately upon admission 
Whether such wound excision influences the 
course of tetanus once the disease has de- 
veloped is open to question To us it has 
seemed rational to remov c the necrotic tissue 
and to establish aerobic conditions 

5 The use of large doses of tetanus anti 
toxin has been continued We feel that the 
patient with tetanus needs every possible 
chance if he is to recover and we have been 
unwilling to dispense with antitoxin although 
many are questioning its therapeutic value 

6 The period under consideration has 
marked the addition to the surgical staff of 
full-time men including resident and assistant 
resident The constant presence of highly 
trained men has meant that the patient can be 
watched very closely We recall instances in 
which such men have spent hours at the bed 
of a patient and have literally refused to 
give up the fight 

A recent case may be cited as an example 
of heroic use of drugs and constant attention 
of the house staff 

A white male, aged 25, entered with severe tetanus 
on the second day of the disease and after an meu 
bation period of 5 day a First, the puncture wound 
of the foot was treated radicaffv During the active 
stage of the disease tube feeding was maintained 
white saline and 5 per cent glucose was administered 
hy hy podermodysis The patient received 78 grams 
of sodium luminal during the first 3 days and Soo 
grains of chloral hy drate thereafter In addition he 
was given 1,698 cubic centimeters of 25 per cent 
magnesium sulphate by 4 cubic centimeter hypo 
dermic injections and numerous doses of sodium 
amytal and morphine sulphate A total of 3x5 000 
units of tetanus antitoxin was administered Until 
relaxation was secured frequent conv ulstons required 
etherization For some days his condition appeared 
hopeless but the house stag were untmng m their 
efforts and the patient survn ed It is our experience 
that such patients usually die when the care is rele 
gated to the nurses and directed by standing orders 
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SUSIMARX 

In the absence of data bearing directly upon 
the incidence of tetanus the data upon deaths 
from tetanus supplied by the Mortality Sta 
It sites of the Bureau of Census can be used as 
an index to the geographic distribution of the 
disease Although the tetanus death rate for 
the United States has been reduced by one 
half during the last years, the disease still 
causes over i ooo deaths annually Maps arc 
presented (Figs i 2 and 3) which illustrate 
that tetanus deaths are relatn ely much more 
common in the southern states where an ex 
ccssivcly high mortality occurs m the negro 
population From local experience in Galvcs 
ton it is concluded that this high death rate 
from tetanus among southern negroes results 
from social economic and occupational in 
fluences rather than from any racial susccpti 
bihty A promising trend is seen in that recent 
years hav e witnessed a decrease in the tetanus 
death rate for southern negroes which is even 
greater than the decrease for southern whites 
or for the entire population of the Registra 
tion Area (Fig 4) 

The death rate from tetanus for the south 
ern white population is cxcessiv e only in those 
states having long coastal borders on the Gulf 
of Mexico namely in Florida Louisiana and 
Texas In regard to these states the possible 
effect of their moist subtropical climate is dis 
cussed As regards Galveston where an cf 
fective free clinic has resulted in rates ap 
proximately equal for blacks and whites it is 
felt that the high incidence has been primarily 
a reflection of the effects of long continued 
fertilization and a warm moist climate in 
favoring the growth of tetanus bacilli in the 
soil 

During the ptnod 190^ to 1938 the incidence 
of tetanus at the John Sealy Hospital was o 83 
case for each 1 000 hospital admissions One 
hundred and two cases are listed according to 
race sex age and cause in Table I As show n 
in Table II the mortality w as higher in cases 
arising trom wounds of the upper extremity 
There was no evidence that a short incubation 


period was of grave prognosis on the con 
trary the mortality was actually greater in 
cases in which the incubation period exceeded 
5 days It was found however that the mor 
tahty was sigmficantlv higher among those 
patients whose symptoms compelled them to 
seek hospitalization during the first 3 days of 
the disease than among those entering later 
in their illness Apparently a rapid progres 
sion of symptoms is the bad omen in tetanus 
The mortality rate for the entire John Sealy 
Hospital senes was exactly 50 per cent This 
figure is significantly lower than that found m 
other reports (Table II) Furthermore a de 
crease in mortality to 24 per cent for th* last 
2;, cases (6 deaths and 19 rccovenes) is shown 
in Figure 3 An attempt to correlate this 
lowenng of mortality with changes in treat 
ment has been made It is concluded that in 
the past the mortality rate in tetanus often 
has been excessiv c and that a great lowenng of 
mortality can be brought about through the 
energetic application of simple therapeutic 
measures available in any general hospital 
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RESULTS OF ATTEMPTED INDUCTION OF I ABOR 
WITH ESTRIN 
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T HL cause of the onset of labor has 
been postulated b> many mvcstiga 
tors However, in recent years, with 
a clearer understanding of the hor 
monc blood levels, both in the pregnant and 
non pregnant state, the role of sex hormones 
has become significant Since pregnancy is a 
physiological state bordering on the pathologi 
cal, m which the hormone balance is ncces 
sanly a delicate one, any imbalance might 
result in a disturbance in the organ which 
contains the gestation With experimental 
knowledge of this fact a few investigators ha\c 
attempted to empty the uterus, both early as 
well as late in pregnancy Animal expenmen 
tation has naturally been more widespread 
than human Based on the complicating re 
ports m the literature relative to the effective- 
ness of estnn in terminating pregnancy, we 
ha\c undertaken this study 

A sufficient amount of experimental work 
has been carried out by various observers to 
substantiate the fact that uterine motility and 
contractility can be initiated and maintained 
by estnn Whether or not these contractions 
are induced by the direct action of estnn or 
indirectly by sensitizing the uterus to the ac 
tion of pitujtnn is a debatable point More 
credence was given to the latter view at the 
time Bourne and Burn (3) showed that when 
a uterus of a guinea pig wts isolated and first 
treated with estnn, its contractions following 
addition of pituitrm were twice as great as 
without previous treatment w ith estnn Sub 
sequently (4) these investigators withdrew 
this opinion It is known (18), however, that 
pregnant rats, rabbits, and cats with the pars 
posterior and pars intermedia of the hypophy- 
sis removed, experience labor in the normal 
manner In addition, Reynolds and Tiror (19) 
have demonstrated that estnn exerts its effect 

From the Obstetrical Service of Cumberland Hospital 


upon the rhythmic motility and uterine ac 
tivity in the completely hypophyscctomizcd 
rabbit in the same low dosage as in the intact 
animal 

It has been shown that rhythmic uterine 
contractions can be induced bv estnn in ccr 
tain animals during pregnancy, so that the 
products of conception may be expelled This 
has been demonstrated by several investiga 
tors Parkes and Bcllcrby (15) found that 
they could produce abortion in mice by the 
injection of estnn early in pregnancy How 
ever, as pregnancy advanced, the dosage of 
estnn necessary to terminate the pregnancy 
increased Kelly produced abortJon in the 
guinea pig by estnn at varying stages of preg 
nancy In the unancsthetizcd rabbit Reynolds 
and Tiror (20) found that the uterus is re 
fractory to the motility inducing action of 
theelm until the twenty sixth day of preg 
nancy, but on the twenty seventh day the 
injection of theelm leads to abortion and 
death D 'Amour and Gustav son claim to ha\ c 
terminated pregnancy m the rat by estnn 
administration and other successful mterrup 
tions have been reported in mice by Aschheim 
and Zondek, Traenkel and Pels, and in rats by 
M Smith 

It has been shown that the estnn level in 
the human rises in the latter part of preg 
nancy, which suggests its possible utilization 
in association with the onset of labor at term 
Ihe increase in the concentration of this hor- 
mone toward the end of pregnancy has been 
demonstrated independently by different ob- 
servers Thus Smith and Smith (24) have 
shown during normal pregnancy an increase 
of estnn from the fourth month on, with a 
rapid rise during the last trimester Runge, 
Hartman, and Sievers have also found a sharp 
increase m estnn production and excretion in 
the few weeks preceding parturition An ab 
J S5 
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normal nse of blood and urine levels of estnn 
for some time preceding spontaneous abortion 
in the human has been reported by Jeffcoatc 
Cohen Marxian, and Watson have shown an 
increased urinary output of estnn just before 
labor In addition, 2 ondeh demonstrated a 
nse in estnn production dunng gestation 
which is at its highest level at the time of par 
tuntion Knaus also states that the produc 
tion of estrous hormone increases as preg 
nancy advances while the antenor pituitary 
hormone production decreases Accompany 
mg this, there is a gradual degeneration of the 
corpus luteum with an increased susceptibility 
of the highly contractile uterine musculature 
to the action of posterior pituitary secretion 
Collectively, these reports point toward the 
probable significance of the rdle of estnn in the 
onset of labor 

One may question the importance of in 
creased estnn levels inasmuch as Myfller 
Christensen and Pedersen Bjergaard believe 
that there is no difference betw cen estnn pro 
duction during childbearing in women who 
have normal labors and in women who have 
pnmary inertia uteri In addition, Bourne and 
Bell (2) failed to induce uterine contractions 
in the human by massive doses of estnn They 
feel that estrin probably has no effect on the 
initiation or course of labor and found no dis 
coverablc difference in the estnn content of 
the unne in normal and delay ed labor 

Correlation of these findings to the onset of 
labor in the human has been attempted by 
clinicians in an effort to induce labor by the 
administration of estrin Thus Voron Bro 
chier and Contaimn successfully induced la 
bor m prolonged pregnancy by the combined 
use of foUicuhn and posterior pituitary sub 
stance Of course one cannot accept this as 
estnn induced labor because of the supple 
mentary use of posterior pituitary substance 
Gonnet Banssillon and Bucher successfully 
induced labor by means of estrogenic sub 
stance m addition to purging quinine, and 
pituitary extract One hesitates to accept this 
as an example of the successful induction of 
labor by estrogenic substance inasmuch as the 
latter three agents might in themselves be sue 
cessful in inducing labor Witherspoon be 
liev mg that the ascendancy of follicular hor 


mone over the luteinizing hormone to be the 
cause of labor, attempted unsuccessfully to m 
duce labor m 8 humans Dodds and Robert 
son, m attempting to procure premature labor 
in 3 cases using some 300 units of estrin were 
successful in only one but feel their results 
were inconclusive 

Perhaps one of the most definite clinical rc 
ports was the one by Robinson Datnow and 
Jeffcoate They tried the effect of theelin in 
inducing abortion, premature labor, missed 
abortion, xnd in uterine inertia Their at 
tempts at inducing abortion were unsuccess 
ful in 12 cases although hemorrhage and uter 
me contractions were produced in 3 In 10 
attempts to induce premature labor, quinine 
and pituitnn were used in addition to estnn 
and labor resulted 5 times The labors were 
noticeably shorter which the authors attnb 
ute to the previously injected hormone Sue 
cess was obtained m ro of 12 cases of missed 
abortion In 7 of these 10, nothing but estrin 
was used In the remainder quinine and pitu 
itnn were used m addition They thought 
that estnn was of value m overcoming utenne 
inertia The basis for the usage of estnn to 
terminate missed abortion was probably the 
report by Spielman Goldbcrger and Irani, 
showing an absence of demonstrable blood 
estnn m such cases 

Savage, W'ylie and Douglass studied the 
effect of estnn administration to toxemic pa 
tients dunng pregnancy They felt that in 4 
cases the hormone possibly might have had 
some part in the induction of labor They also 
believed that the short average duration of 
labor in the 9 patients treated with theelin 
might possibly have been the result of the 
theelin therapy Reynolds (19 20) is of the 
opinion that the increasing disproportion of 
the grow th rates between the fetus and uterus 
toward the end of pregnancy is due largely if 
not entirely to the influence of estrin This 
in addition to the motility stimulating action 
of estrin upon the my ometnum he feels, ma\ 
be responsible for the onset of labor 

The accumulated data presented do not 
support the fact that estrin solely is respon 
sible for the onset of labor since additional 
factors were present which are equally signifi 
cant Nevertheless the role of estnn has been 
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«hown to be an important one, necessary m 
the onset of labor Our attempts ha\c been 
directed toward inducing labor in the human, 
near, at, or beyond, term by the admmistra 
tion of estrm without the aid of supplemen 
tary procedures or substances 

iVNAlASIS OF PRESENT STUDIES 
Estnn 1 was administered to 36 patients 
near, at, or beyond, term in an attempt to in 
duct labor Of these, there wen 27 multipa 
rrt and 9 pnmipara. Only those cases were 
chosen for this series in which there was no 
question of delivery by other than the vaginal 
route The injections were given mtramus 
cularly in the gluteal region and the total dos- 
age per patient ranged from 10,000 to 350,000 
international units The number of injections 
to each patient varied from 1 to 6 Twenty four 
patients received 1 injection, 9 patients re- 
ceived 2 injections, and t each received 3, 4, 
and 6 injections, respectivel> When more 
than 1 injection was employed, the interval 
betw ten inj ections w as usually 24 hours How 
ever, in 2 cases, the interval was 1 wed., and 
m 1 case, the interval was 14 days 

The penod of gestation ranged from 38 to 
45 weeks In 3 cases it was under 40 weeks, 
and m the 33 remaining cases 40 weeks or 
over In 8 cases m which patients apparently 
responded following theelm administration, 
the period of gestation was 41 weeks in 5 and 
the 3 remaining were of 42, 44, and 45 weeks, 
respectively 

The membranes were intact m all 8 cases 
which apparently responded I his w ould rule 
out the possibility of at least one adjuvant 
contributing factor to the onset of labor 

We have been guided m the determination 
of whether estrm played a role in inducing 
labor by the experimental work of Parkes (14) 
He was of the opinion that the maximum 
effect of estrm on the uterus was exerted in. 
from 36 to 4b hours after the last injection 
We bav e chosen the onset of labor under 48 
hours, follow mg the last injection, as our ba 
sib for assuming that estrm might have heen 
responsible lor initiating labor m a particular 
case Thus we fed that 8 of the 3b patients 
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might have been successfully started m labor 
following estrm administration In the S pa- 
tients who responded, the time interval be 
tween the last injection and the onset of labor 
varied from 10 to 46 hours 1 wo of these 8 pa 
tients were pnmipatT and 6 were multtpane 
In these 8 patients who apparently responded 
the dosage employed was 10,000 international 
units in z casts, 20,000 in 1, 30,000 in i 
50,000 m 2, and 100,000 in the 2 remaining 
cases I rom these tigures, it is interesting to 
note that the apparent response was not di 
rectly related to the amount of estrm admm 
istctcd It is for this reason that we did not 
attempt a further series with larger doses of 
this drug 

We arbitrarily assumed that 10 hours was a 
short labor for a primtpara In this series 
there were 4 primipam, m whom labor was 
completed in less than 10 hours The length 
of labor m the 5 remaining pnmipara. varied 
from 14 to 45 hours Wc first attempted to 
dassify short multiparous labors, but in re 
viewing the previous labor records of these 
patients, it was noted that a number had 
short labors without using estrm Therefore, 
to prevent inaccurate conclusions, we dis 
pensed with those data 

There were no general or local reactions fol 
lowing the mtragluteal injection of estrm 
though one case of pre eclamptic toxemia 
might prove to be an exception Her symp 
toms and blood pressure were under control 
but upon recei\ mg 50,000 international units 
of estnn, her blood pressure began to rise 
within 24 hours, and finally reached 200/140 
withm 72 hours I his naturally precluded the 
further administration of estnn and prompted 
us to induce labor by rupture of the mem 
branes 

This case history is comparable to one 
quoted in the senes of Robinson, Datnovv, and 
Jeff coate Thar oatient, however, developed 
an eclamptic seizure The postpartum course 
m our senes was unaffected, and there were 
no postpartum hemorrhages There were no 
harmful effects upon the babies, and no deaths 
can be attnbuted to the procedure The age 
of the patient, parity, and gravidity were not 
found to be factors m the response to estnn 
induced labors 
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SUMMARY 

It has been brought out that ebtrin can ini 
tiatc and maintain uterine motility and con 
tractility in animals and humans 
Experimental ev idencc has been cited to 
show that pregnancy in certain animals can 
be terminated by estnn administration 
We feel that the reports of successfully m 
duced labor by estnn in the human are mcon 
elusive We are of this opinion because in 
practically all instances, estnn was employed 
along with other procedures or substances 
which might m themselves produce labor 
We have attempted to induce labor near 
at and beyond term by administration of 
estnn without additional aid Of 36 patients 
employ ed, it is possible that the onset of labor 
could have been attributed to the previously 
injected estnn in 8 cases It is also possible 
that the estnn might have been responsible 
for the short labors m 4 of the 9 prmuparc in 
this senes The onset of labor bore no rela 
t ion ship to the dosage of estnn employed 
Thus, our findings merely suggest the pos 
sibility that labor in the human near at, or 
beyond, term might be induced by estnn ad 
ministration and that the duration of labor 
might be shortened by this method 

We wish to express our appreciation to Dr U illiam C 
Meagher for permission to carry out these studies and to 
Dr S R M Reynolds for his helpful cntictsm in the prep- 
aration of thi report 
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PYELONEPIIRITIC CONTRACT URE OF THE KIDNEY 

FREDERICK LIFBrRTHAI ,MD, Chicago Illinois 


A CHRONIC pyelonephritis may heal 
or it may go on, to terminate in a 
pyonephrosis or in a contracture of 
L the kidney (pytlonephntic contrac- 
ture) The earlier authors, among them J 
Aschoff and W Israel, believed the latter con 
dition to be very rare But Braasch in 1922 
showed that it not infrequently occurs as 
the outcome of renal infection and reported 
28 cases of his own In fact this condition 
has not received the attention in the lit- 
erature which it justly deserves Staemmler 
believes that it occurs more frequently than 
secondary contracture due to chronic glomeru 
lonephritis In 1,000 autopsies he found 55 
cases of renal contracture, 27 of which were 
due to arteriosclerosis or arteriolosderosis, 18 
to pyelonephritis, and only 3 to chronic glo- 
merulonephritis 

Hashnger has also demonstrated that there 
are various transitions of pyelonephntic con 
tracture to hydronephrosis and pyonephrosis, 
which if more carefully studied would be seen 
to belong in this group 
In its purest form, py elonephntic contrac 
ture consists of a fibrous shrinkage of the 
kidney as the result of a chronic suppuration 
The resulting organ is small and its surface is 
granular These changes are limited to the 
kidney substance proper The pelvis itself 
is relatively free from pathological change 
To insure the development of this final 
pathological picture, certain conditions are 
necessary The chronic suppurative process 
must necessarily be incited by an organism of 
low virulence Since a pyelonephritis caused 
by such an organism w ill usu illy heal promptly 
if the renal pelvis drains properly, an obstruc- 
tion to the outflow of the urine from the pelvis 
is usually necessary for the maintenance of 
the chronic suppuration This obstruction 
must also be of low grade For if the obstruc- 
tion is of a higher degree, the changes of a 

From the Division of Surgery (Department of Gemto urinary 
Surgery) of the Northwestern University Medical School 


hydronephrosis will precede and accompany 
those of the chronic suppuration and an in- 
fected hydronephrosis (large pyonephrosis) 
will result If the infecting organism is one 
of high virulence, the suppurative process will 
not remain intratubular, but it will spread 
into the interstitial tissue, and form extensive 
abscesses and necroses in the renal substance 
Coagulated plugs of fibrin and pus will plug 
the outlet from the renal pelvis and give rise 
to an empy ema of the latter The final pic- 
ture will be that of a small pyonephrosis 

PATIIOLOGV 

Most suppurative processes in the kidney 
arise as the result of a descending infection 
Because of the large caliber of the renal capil 
lanes, bacteria which arc circulating in the 
renal blood stream have a tendency to be car 
ned out through the renal \ eins to lodge sub 
scquently in the finer capillaries of the liver, 
the lungs, the bone mauow, and the spleen 
The normal kidney does not excrete bacteria 

Infections of the renal substance may, how 
ever, occur either spontaneously or because 
certain conditions exist m the kidney which 
favor the occurrence of such an infection If 
the organisms reach the renal capillaries not 
in a finely separated state but in clumps, small 
mycotic emboli may form in the finer end 
arteries which are situated mainly in the renal 
cortex The resultant lesions are numerous 
cortical abscesses (nephritis aposthematosa) 
Such lesions, if not treated operatively (de 
capsulation!, may go on to suppurative de 
struction of the kidney, which is accompanied 
by a clinical course w ith high f ever Operati ve 
removal of the kidney may then become neces 
sary to prevent a threatening septicopyemia 
In other, more favorable, cases the abscesses 
rupture after a period of days or weeks into 
the renal tubuh, and this occurrence is fol 
lowed by mtratubular suppuration and the 
development of a typical acute py elonephntis- 
which may then heal spontaneously 
i59 



St»RGER\ 0\NI COT OG\ AND OBST1 TRICS 


160 

In other cases, if an appreciable dissemma 
tion of \ indent bactern (especially cocci) 
occurs into the renal circulation small ne 
croses may develop in the capillary loops of the 
glomerular tuft and through the resulting 
defects the bacteria may find their way me 
chanically into the glomerular lumma and 
thence into lumma of the renal tubuli The 
organisms may then merely flow away with 
the urine (bacilluna), or an intratubular sup 
puration may follow (acute pyelonephritis) 
If renewed disseminations from a distant focus 
do not occur the process has a tendency to 
heal spontaneously 

If an obstruction to the outflow of the urine 
from the renal pelvis exists the kidney be 
comes susceptible to infection The stagna 
tion of urine in the pelvis and the resultant 
stretching of the pelvic wall produce a reflex 
slowing of the circulation through the kidney 
This gives circulating bacteria a greater op 
portunity to lodge in the kidney Further 
bacteria which have found their way into the 
tubuh and which ordinarily would be washed 
away with the urine now find an opportunity 
to remain in the stagnant urine there to mul 
tiply and to produce infection After an in 
fection has occurred and intratubular sup 
puration has dev eloped the back pressure and 
lack of proper drainage serves to favor the 
maintenance of the process and to prevent 
healing The intratubular suppuration may 
then continue for a period of months or even 
years It is mainly with this latter type of 
chronic suppuration that we are concerned 
in cases of pyelonephntic contracture of the 
kidney 

In the early stages of chronic p> clonephntis 
the renal tubuli are seen to be packed with 
polymorphonuclear leucocytes Then de 
generative changes begin to appear in the 
tubular epithelum (Fig 7) At first there is 
an albuminous degeneration which may pro 
gress through the various stages of v acuoliza 
tion, hyalin droplet degeneration and finally 
to a necrosis and desquamation of the dism 
tegrated epithelial cells into the lumen of the 
tubule These changes may occur along the 
entire extent of the tubular apparatus but 
they are usually most marked in the chief 
piece epithelium (proximal convoluted tu 


bules) This involvement occasionally also 
extends to the delicate epithelial membrane 
covering the glomerular tuft and manifests 
itself as a swelling of the nuclei of the tuft 
These swollen nuclei are then identified as 
belonging to epithelial rather than to endo 
thelial cells (of the glomerular capillaries) by 
the fact that the capillaries of the tuft arc 
well filled with blood The changes described 
occurring as a result of prolonged intratubular 
suppuration, may finally lead to a complete 
destruction and subsequent disappearance of 
the affected tubule (rigs a and 10) 

As the suppurativ e process in the lumen of 
the tubule progresses it eventually leads to 
secondary inflammatory changes in the inter 
stitial tissue At first a narrow zone of poly 
morphonuclear leucocytes appears around the 
periphery of the tubuli, especially in the 
medulla (rig 7) Then scattered zones of 
small round cell infiltration and plasma cells 
appear m the interstitial tissue which spread 
and coalesce until finally the entire inter 
stitial tissue is packed with a dense infiltration 
of round cells and plasma cells (Fig 8) This 
inflammatory change eventually leads to a 
fibrosis of the interstitial tissue which subse 
quently shrinks (Pig 9) Hyalinization may 
also occasionally take place 

The arteries in these fibrosed areas show 
secondary pathological changes in the form of 
a massive thickening of their walls and a nar 
rowing of the lumma mainly as a result of a 
thickening of the mtima (Hg 13) 

During the early stages of the process of 
contracture the glomeruli remain more or less 
intact But they eventually undergo hyalim 
zation partly as a result of inactivity atrophy 
after their corresponding tubuli have disap 
pcared and partly as a result of the ischemia 
caused by the secondary vascular changes dt 
scribed This hyalinization progresses in a 
characteristic manner and begins m the 
parietal leaf of Bowman s capsule A thin 
layer of hy aim appears under the epithelium 
gradually thickens and then spreads into 
the glomerular tuft at the lulus Finally the 
entire glomerulus is converted into a hyalin 
sphere (Figs 10 it, 12, and 13) 

As the contracture of the renal tissue pro 
gresses the interstitial inflammatory changes 
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gradually subside (Fig g) It is at this time 
that localized groups of lvmphoid cells appear 
in the interstitial tissue which on closer ex 
animation prov e to be w ell de\ eloped ly mph 
follicles with well defined germinal centers 
(Tig 14) In the normal kidney this ly mphatic 
tissue appears in a rudimentary form as a 
delicate reticular stroma, which lies in the 
hbrous sheaths of the blood vessels and which 
is not demonstrable with the ordinary stain 
mg methods But under the stimulus of a 
chronic suppuration in the kidney this lym 
phatic tissue proliferates to form well dc 
\ eloped lymphatic follicles Once they ha\e 
appeared, these follicles persist, and they ma\ 
remain long after all traces of the inciting 
suppurative process ha\e disappeared 

The intratubular suppuration max persist 
until the -very end or it may also gradually 
subside The polymorphonuclear leucocytes 
then gradually disappear from the lumma of 
the tubuli With the disappearance of num 
erous renal tubuli, compensatory changes 
occur in those remaining The latter become 
dilated, their epithelium becomes flattened 
Occasionally finger like projections of epithe- 
lial cells sprout into the lumen The dilated 
tubuli not infrequently contain coagulated 
colloid (Tig 13) 

The intratubular suppurativ e process some- 
times causes a destruction of isolated seg 
ments of the tubule and the interv emng por- 
tions remain temporarily intact The pro 
liferating interstitial fibrous tissue then spreads 
in to dose the gap At this stage the remain 
ing tubular segment is seen in serial sections 
to terminate blindly at its proximal and distal 
aspects Retention cysts form not infre- 
quently in this manner They are commonly 
seen in the form of obuous tubular segments 
which are dilated, in which the epithelium 
is flattened, and in which the lumen is filled 
with coagulated colloid Occasionally they 
may grow to the size of a pinhead, a match 
head, a pea, a cherry, or even larger (Fig 3) 

GROSS PATHOLOGV 

The shrinkage o! the renal tissue may 
cause a varying reduction in the size of the 
organ The kidney on the one hand may be 
of almost normal size (Fig 3) and on the 



Iig 1 Pjcloncphntic contracture The surface of the 
kidney is roughl> granular with large uneven depressions 
and furrow s The capsula propria w hich is reflected to the 
left is thickened, opaque and white 

other may be 8 centimeters or even less in 
length (Tig 4) The capsula propria is usually 
whitish, opaque, and thickened, and some- 
what adherent in spots to the underlying 
renal substance, from which it strips leaving 
a somewhat smooth, finely granular, or a 
roughly granular surface (Fig 1) The renal 
tissue itself is very firm and inelastic, and its 
cut surface reveals a pale yellowish, glassy 
hue The cortical and medullary markings 
aTD largely obliterated (Tig 2) The width 
of the cortex is greatly reduced and varies 
ov cr different parts of the organ The medul 
lary py ramids are usually very pile and some- 
times show a whitish radial stnation (fibrosis) 
The papilla* may be greatly reduced in size 
Their surface is, however, usually smooth 
The renal pelvis may be of normal size or 
slightly dilated The mucosa is usually normal 
in appearance Occasionally its surface is 
wrinkled (Fig 4) This is due to the fact that 
the shrinkage involves only the kidney sub 
stance proper and the pelvis subsequently 
accommodates itself to the latter 
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lib * Pjelonephntic contracture due to renal stone a left Outer surface The kidney i» greatly shrunken and 
its surface i roughly granular l> Cut surface The cut surface has a pale yellowish gla sy appearance and is \ery 
firm in con i tency Cortical and medullary markings arc obliterated There is a proliferation of the pcnpelwc fat 
The renal pehl contains a small calculu 


Staemmler and Dophcidc ha\c described 
pathological changes on the renal papilla; 
and in the calyces in the form of an epithelial 
proliferation and thickening Bui these, tn 
our opinion arc not a part of the picture of pure 
pyeloncphnlic contracture tn uhich the surface 
of the papilla and the lining of the cal) cal uall 
are perfectly smooth and unaltered The changes 
which the authors mentioned describe belong 
rather to those cases vn w hich a transition to 
hydronephrosis or to pyonephrosis is de 
v eloping Thus in the presence of an asso 
ciatcd beginning hydronephrosis the papilla 
may be slightly flattened and widened or 
cupped out If a pyonephrosis is developing 
the surface of the papilla may rev eal a fungus 
like proliferation which on microscopic ex 
animation is seen to consist of necrotic tissue, 
which is fairly packed with bactena — Bak 
tenenrasen (Necker)— and which is the result 
of an infection by virulent organisms In still 
other cases the surfaces of the papillae and 


the lining of the calyces have been converted 
into a thick, gray ish to gray ish y ellow v civ cty 
coating On microscopic examination this is 
seen to be due to a swelling and puffing up of 
the epithelial cells (foam cell membrane) 
Occasionally the surfaces of the papilla; and 
the lining of the caly ces may assume a silvery 
glistening appearance due to a metaplasia of 
the lining epithelium which has been con 
verted to a cornificd epithelium This is seen 
especially in those cases in which calculi are 
present in the pclv is 

A varying degree of perirenal and pen 
pelvic fibrolipomatosis is usually present The 
pcnpchic fat spreads in from the hilus to 
fill the space defect caused by the shrinking 
of the renal substance 

In addition one frequently finds evidence 
of a low grade obstruction to the outflow of 
the urine from the renal pelv is This may ap 
pear in the form of an aberrant vessel to the 
lower pole a congenital valve at the uretero 
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pelvic juncture, an anomalous insertion of the 
upper end of the ureter, or the presence of a 
pelvic calculus It is also interesting to note 
the frequency with which fetal lobulation is 
demonstrable in cases of p> eloncphntic con 
tracture 

DIFFERENT! \L DIAGNOSIS 
Pathologic dijjcrcntial diagnosis Py clo 
nephntic contracture is most frequently con 
fused with renal h> poplasia Other conditions 
in which shrinkage of the renal substance 
occurs ma> also resemble the contracted 
py clonephntic kidney gross!} 

Renal hypoplasia In this condition the 
kidney is usually vet} small as a result of 
incomplete development This maj manifest 
itself in a deficient development or absence 
of that portion of the renal anlage which 
comes from the nephrotom The resulting 
kidney then shows a great sparsity or even a 
complete absence of glomeruli In other cases 
the component parts of each nephron 1 arc 
completely developed, but there is a de- 
creased number of renculi, 2 so that instead of 
12 to 18 of the latter there may be only 2 or 
3 (rig 6) In renal hypoplasia the renal 
pelvis and ureter, as well as the renal blood 
vessels arc usually small Tctal lobulation is 
common 

But in spite of these differential points con 
fusion maj easily occur because infection and 
chronic suppuration are frequently present 
in hypoplastic kidneys TurthLr, kidneys 
which are not frankly hypoplastic but present 
congenital anomalies in the form of ectopy or 
of a pelvic malformation, are especially sus 
ceptible to infection and subsequent pyelo 
nephritic contracture because of inadequate 
drainage of the renal pelvis If, in addition, 
fetal lobulations persist, as often happens in 
such cases, one might very easily be misled 
into misinterpreting the resulting lesion as a 
renal hypoplasia 

In the later stages of pyelonephntic con 
tracture, the suppurative process which has 
caused the damage may gradually bum out 
and disappear, leaving no trace of its previous 

'The nephron is the complete individual secreting element consisting 
ol a glomerulus with its corresponding tubular sjstem 
Tlse renculus consists of a renal papilla with its corresponding medul 
lary pyramid and cortex 



Iig 3 I*y eloncphntic contracture In this case the 
kidney is almost of normal size The surface is smooth 
The renal tissue is ho\\c\cr very' hard and inelastic In 
the upper pole a large cyst is seen (indicated by arrow) 

existence in the renal tissue (Case 2) The 
resulting kidney will be small, and its surface 
will be granular Superficial gross and micro 
scopic study will apparently reveal a renal 
hypoplasia The tubuli will be free of poly- 
morphonuclear leucocytes, and round and 
plasma cell infiltration will be absent from the 
interstitial tissue But on more careful study 
the following facts will become evident A 1 
though the kidney is small, there are a normal 
number of renal papilla? The renal pelvis is 
of normal size or larger, and merely seems 
smaller because its walls have become puck- 
ered in adjusting themselv es to the shrinking 
renal substance On microscopic examination 
the cortex is seen to be fairly packed with 
glomeruli in various stages of hyalimzation 
(Iig 13) Careful study of the interstitial 
tissue will reveal occasional hyperplastic 
lymph follicles which bear mute evidence to 
the previous existence of a severe suppurative 
process in the kidney as illustrated in Fig- 
ure 14 
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1 4 Pyftonpphnhc contracture in a double kidney a left Outer surface The kidney is very small 
The surface is granular b Cut surface There is a ureteral catheter in each ureter and pelvis The renal 
ubstance i very narrow Cortical and medullary markings are obliterated Both renal pelves are greatly 
wrinkled because they have had to accommodate them elves to the shrinking renal ti sue 


P> elonephntic contracture is most com 
monly confused with renal hypoplasia be 
cause both of these conditions are usually 
unilateral But if the former is bilateral as 
ma> sometimes occur the occasion may arise 
at autopsy when a differentiation between 
this lesion and other bilateral forms of renal 
contracture notably renal arteriosclerosis 
(benign nephrosclerosis) and secondary con 
tracture due to chronic glomerulonephritis 
may become necessary Grossly the kidneys 
may resemble one another in these three con 
ditions But since the intratubular suppura 
tion persists in the great majority of cases of 
py elonephntic contracture a casual glance 
through the microscope will usually immedi 
ately identify the lesion It is only in those 
somewhat uncommon cases in which the un 
derlymg suppurative process has run its 
course and burned out months or years previ 


ously that confusion ma\ arise It ma\ then 
be very difficult indeed to make a differential 
diagnosis 

Kenal arteriosclerosis This condition is 
alwrays bilateral although the degree of in 
volvcment may vary on both sides Hyahni 
zation of glomeruli secondary interstitial 
inflammatory change, and a disappearance of 
tubuli may occur here too and give rise to 
some confusion But careful studv will readilv 
show sclerotic changes m the arterial blood 
vessels as the significant and underlying 
lesion Further the hv almization will seem to 
spread into the glomerular tuft from the hilus 
and it will not seem to begin in the peripheral 
leaf of Bowman s capsule as in pv elonephntic 
contracture And here too the presence or 
absence of hyperplastic lymph follicles will 
tell us whether a severe suppurative process 
has preceded or not 
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1 ig s Infected hj dronephrosis with pj clonephntic 
contracture 


Secondary contracture due to chronic glo 
liter nloitephrttis Here the demonstration of 
adhesions of the glomerular tuft to the pe 
ripheral leaf of Bowman’s capsule and the 
presence of half moon forms on the latter will 
usually bear testimony to the previous cx 
istence of inflammatory changes in the glo 
meruli But in the advanced stages of con 
tracturc the differentiation maj be exceed 
ingl> difficult, and only the presence or 
absence of hyperplastic lymph follicles will 
tell us which condition we are dealing with 

Finally , it must not be forgotten that mixed 
forms may occur, in that chronic suppuration 
and subsequent contracture maj develop in a 
kidney in which other pathological changes 
are already present Thus, for example, an 
old man w ith renal arteriosclerosis may , as the 
result of a bladder neck obstruction, due to a 
prostatic hypertrophy , dev elop a chronic bi 
lateral pyelonephritis, which may lead to 
further contracture of the kidneys 

SVMPTOMS 

The patient may complain of a dull ache 
in the renal region or subjective symptoms 
may be absent Pvuna is usually present, but 
m the later stages of the disease the unne may 
be perfectly clear Not uncommonly the con 
tracted py elonephntic kidney is sympto 
matically silent, and it may then appear as a 
chance finding at the autopsy table 



\utops% specimen 

Occasionally py elonephntic contracture is 
bilateral The general sy mptoms of total renal 
insufficiency then make their appearance 
The urine is of low specific gravity and in- 
creased in quantity , and it may contain oc 
casional hyalin or granular casts Albumin 
may be sparingly present or absent The 
blood pressure is usually clev ated , and blood 
chemistry studies reveal a retention of nitro 
genous products The final clinical picture is 
that of a uremia in bilateral cases 

The recent clinical studies of Barker and 
Walters, Leadbetter and Burkland, Boyd and 
Lewis, and of others, inspired by the expert 
mental investigations of Goldblatt and his 
coworkers, have shown that unilateral pyelo 
nephritic contracture may cause a hyperten 
sion which is cured by nephrectomy 

DIAGNOSIS 

The most important diagnostic finding is 
that of a marked functional defect in the in 
volved kidney The separated urine from this 
organ may contain pus cells and bacteria, but 
in the later stages of the condition it may be 
perfectly dear It is, however, very pale and 
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tig 7 Beginning py elonephndc contracture High 
power photomicrograph showing severe degenerative 
changes m the epithelium of the renal tubuli and sur 
rounding zones of polymorphonuclear leucoc>tic mfiltm 

of low specific gra\it> These findings raaj 
coincide exactly with those of renal hypo 
plasia Pyelography howcv er makes a dif 
fcrential diagnosis possible In py clone 
phntic contracture the renal pelvis is of normal 
size and form or it may be somewhat dilated 
In renal hypoplasia the kidney pelus is 
smaller than normal and imper/cctly de 
\ eloped 

In those cases in which the py clonephntic 
contracture is bilateral the symptoms may 
coincide exactly with those of chronic glo 
mcrulonephritis with contracture, except that 



Fig 9 Low power photomicrograph showing fibrosis of 
the interstitial tissue The cellular m titration is already 
subsiding 



tig 8 High power photomicrograph showing exten ive 
round and plasma cell infiltration of the interstitial u_ ue 


pyuria is usually present in the former But 
if the suppurative process has run its course 
and burned out the urine may be clear It 
may then be impossible to make a differential 
diagnosis antemortem In fact the possibility 
of a bilateral pycloncphritic contracture is 
rarely suspected in such instances and a dtag 
nosis of chronic glomerulonephritis with can 
fracture is practically always made E"cn at 
autopsy the error nto\ persist unless a ten care 
ful microscopic study is subsequently carried 
out 

SPECIMEN CASES 

Case i 1 atient complained of left lumbar pain 
of months standing and frequenev of urination of 
6 months standing I hvsical examination revealed 
a somewhat undernourished white female of about 
30 vears of age Neither Lidnev was palpable but 
there was definite tenderness in the left eosto 
vertebral angle 

Urinal) is revealed color turbid specific grav 
itv 1020 albumin trace sugar negative Micro- 
scopic examination bowed urine to be loaded with 
pus cell Cram stain rev ealed manv gram negativ e 
intracellular diplococci morphological!) resembling 
Gonococci 

Cvstoscopic examination showed that the bladder 
capacity was normal the right ureter orifice ap- 
peared to be normal the left orifice was edematous 
and a tooth paste IiLe ribbon of pus exuded From 
right Lidnev indigocarmin inten ive blue ap 
peared in 7 minutes no pathological elements were 
noted Left ureter could not be cathetenzed no 
color was seen in 15 minutes 

Diagnosis Left gonorrheal p) onepbrosis Left 
nephrectomy was done and postoperative course 
was uneventful 
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Tig 10 Lou power photomicrograph showing hvihmzi 
tion of parietal leaf of Bowman s capsule of the glomeruli 
The tubuli have largely disappeared from the interstitial 
tissue which is the seat of a small round cell infiltration 

Pathology The left kidney measured 5 bv 3 by 2K 
centimeters The capsule which was somewhat 
thickened whitish and opaque stripped readily 
leaving a roughly granular pale surface upon which 
fetal lobulations were still evident The kidne\ was 
very firm and inelastic in consistencj The cut sur 
face was pale and had a somewhat glassy hue The 
cortex was greatly narrowed and granular in ap 
pearance Several pm point sized whitish spots were 
seen in the cortex at the upper pole (py elonephntic 
abscesses) The papilla; were flattened The pelvic 
lumen contained a thick greenish yellow pus The 
pelvic mucosa was wrinkled and numerous pinhead 
sized opaque nodules bulged from its surface (granu 
lar pyelitis) 



Fig 12 The above illustration is a high power photo 
micrograph showing three stages in the hyalinuation of 
the glomerulus At A the hjalimzation is seen confined 
to the panetal leaf of Bow man s capsule w hich is greatly 
thickened At B the hyalin is spreading into the tuft 
Finally at C the glomerulus has been converted into a 
hyalin sphere 



Microscopic examination revealed most of the 
glomeruli in various stages of hyahnization There 
was considerable round cell infiltration in the inter 
stitial tissue and numerous hypertrophic lymph 
follicles with well defined germinal centers were 
evident 

However, the tubuli seemed to be decreased in 
number Most of the remaining tubuli were filled with 
polymorphonuclear leucocytes and amorphous dc 
bris The epithelial cells revealed a severe albumi 
nous degeneration A few of the tubuli were dilated, 
their epithelial cells were flattened, and their Iumtna 
were filled with coagulated colloid 
Pathologic diagnosis p> elonephntic contracture 
of the kidney 



Pig 13 High power photomicrograph showing the end 
stage of pyelonephntic contracture AH traces of intra 
tubular suppuration as well as most of the interstitial in 
flammatory chug* hast disappeared The glomeruli 
hav e been converted into hy aim spheres The few remain 
ing tubuli are filled with coagulated colloid The arterial 
blood vessels are greatly thickened (indicated by arrows) 
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There was an extends e round cell infiltration of 
the interstitial tissue 

Pathologic diagnosis p> elonephntic contracture 
The kidney undoubtedly underwent a shrinkage be 
tween the first and last examinations During this 
period the infection was graduall> subsiding 
Case 3 Patient complained of frequency of 6 
months’ duration and p> urn Physical examination 
revealed a moderately well developed male of about 
26 years Neither kidney was palpable or tender 
Urine examination revealed color cloudy spc 
cific gravity, to20, albumen trace sugar, negative 
Microscopic examination showed that the urine was 
loaded with pus cells Gram stain disclosed Bacillus 
cob 

Cystoscopic examination showed a normal 
bladder capacity The mucous membrane was red 
dened The left ureter orifice was normal In the 
region of the right ureter orifice a large diverticular 
orifice was visible The ureteral orifice itself could 
not be seen and apparently opened into the di- 
verticulum A ureteral catheter was passed on the 
left The right orifice could not be catheterized 
from the right no color was seen in 15 minutes 
From the left indigo, intensive blue appeared m 5 
minutes No pathological elements were noted 
A cystogram revealed a walnut sized diverticulum 
on the right side of the bladder 

An intravenous urogram revealed normal con 
centratton and normal contours of the left renal 
pelvis The appearance of the dye was delayed on 
the right The renal pelvis and ureter were greatly 
dilated 

Diagnosis diverticulum of the urinary bladder, 
infected hydronephrosis right A right nephrectomy 
was done 

Pathology The kidney proper measured 6 by 3 by 
3 centimeters The capsule was thickened, gray and 
opaque and stripped with some difficulty leaving a 
coarsely granular surface On the cut surface the 
kidney substance was seen to be less than y* centi 
meter in thickness It was somewhat pale and glassy 
in appearance and rather firm in consistency The 
pejus was enormously dilated and contained about 
120 cubic centimeters of slightly purulent fluid 
The calyces were widened and shortened The 
papiUse were flattened and cupped out 
Microscopic examination revealed the glomeruli 
closely grouped and in various stages of hyahmza 
tion The interstitial tissue especially in the cortex 
contained very few tubuh and was the seat of an 
extensive round cell infiltration The remaining 
tubuli were dilated This dilatation was more 
marked in the medulla Most of the tubuh con 
tamed numerous polymorphonuclear leucocytes A 
few tubuh were, however, filled with coagulated 
colloid In the interstitial tissue numerous well de 
veloped lymph follicles with well defined germinal 
centers were to be seen 

Pathologic diagnosis Infected hydronephrosis 
with py elonephntic contracture 
Case 4 Patient had suffered with left lumbar 


pain for 1 year Physical examination revealed a 
well developed male ol about 35 years of age, ap 
parently not acutely ill 

Cystoscopic examination revealed the urine 
cloudy the bladder mucosa and the ureteral orifices 
revealed no abnormalities, catheters were passed on 
both sides From right the indigo appeared inten 
sive blue m 7 minutes No pathological elements 
were noted Trom the left the indigo was light blue 
in 15 minutes Many pus cells and red blood cells 
were noted 

\ ray examination The flat plate revealed a 
st 3 ghorn calculus m the region of the left renal 
pelvis Pyelography revealed a slight dilatation of 
the renal pelvis and of the calyces 

A left mtracapsular nephrectomv was done 
Pathology The kidney was of normal size The 
surface was finelv granular and glistening On the 
cut surface the parenchymal markings were well 
seen The renal substance however, had a vellow 
isb, glossy hue and was very hard on palpation A 
large staghorn calculus filled the renal pelvis 
Microscopic examination showed considerable 
albuminous and some hyalin droplet degeneration 
of the chief piece epithelium The tubuh seemed to 
have decreased in number and there was consider 
able fibrosis and byalimzation of the interstitial tis 
sue especially in the medulla A few of the tubuli 
contained scattered groups of polymorphonuclear 
leucocytes Numerous areas of rather dense round 
cell infiltration appear m the interstitial tissue 
Well defined follicles of lymphoid tissue with well 
defined germinal centers were also seen Some of 
the glomeruli showed a beginning hy ajinization 
The hyalm appeared m a thm layer under the epi 
thclium of the parietal leaf of Bowman s capsule 
and in small clumps in the tufts 
Pathological diagnosis staghorn calculus with 
beginning pyelonephntic contracture of the kidnev 
This represents a py elonephntic kidney in the stage 
of beginning contracture The ascending intra 
tubular infection has already largely burned out 
The interstitial inflammatory change now commands 
the field The tubuh have begun to disappear and 
hyalinization of the glomeruli with interstitial 
hyahmzation is beginning 

Case 5 Patient had been hospitalized for a tu 
buculous hip During this time pus cells and bac 
tena (Bacillus proteus) were found in the urine 
Subsequently (during the past 3 weeks) she de 
veloped severe sticking pains in the right lumbar 
region Physical examination revealed a well de 
veloped female of about 25 years of age 
Cvstoscopjc examination revealed cloudy urine 
bladder capacity, normal, the mucous membrane 1 
slightly reddened Catheters were passed on both 
sides from right mdtgo carmm, light blue, ap 
peared m 8 minutes 6 to 8 leucocytes were noted 
as well a-, the Bacillus proteus I rom left indigo 
intensive appeared in 4 mmutes No pathological 
elements were noted 
Nephrectomy was performed 
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Pathology The kidney was of normal si2e The 
capsule stripped readily leaving a smooth surface of 
pale yellowish hue The cut surface had a slight!) 
glassy hue There was an obliteration of the cortical 
and medullary markings and the renal substance 
was hard and inelastic in consistency The pelvis 
and ureter revealed no abnormalities Two small 
urate stones appeared one in a low er calyx 
Microscopic examination disclosed very few 
tubuli There was considerable interstitial round 
cell infiltration In the few remaining tubuh the 
epithelial cells were necrotic and in man) places 
desquamated into the lumen in which a few pol) 
morpbonudeaT \eucoC)tes could still be seen Most 
of the glomeruli revealed a swelling of the nuclei of 
the tuft and a poor Idling of the capillar) loops In 
many there was a beginning hyalinization of the 
parietal leaf of Bowman s capsule 
Pathologic diagnosis renal stone with p)elone 
phntic contracture oi the kidne) 

Case 6 Five months previous to admission the 
patient complained of abdominal cramps followed 
by jaundice This subsequently cleared up and she 
was well for 2 months Then there were several re 
currences of the cramps which were always in the 
epigastric region During this time she lost 30 
pounds in weight A complete medical examination 
was negative except for the finding of a few pus cells 
in the urine and a small calcific shadow in the region 
of the left kidne) 

Cystoscopic examination show ed the urine cloudy 
thebladder essentiall) normal Catheters were passed 
on both sides From right indigo intensive blue ap 
peared in 6 minutes No pathological elements were 
noted From left indigo ver> pale blue appeared 
in 15 minutes many IeucoC)tes were noted \ ray 
examination revealed a calcific shadow the size ol 
an almond m the region of the left renal pelvis 
Pyelography revealed a slight dilation of the pelvis 
and of the cal)ces 

A left intracapsular nephrectom) was done 
Pathology The kidne) measured 8 b> 4 by 3 
centimeters The surface was roughly granular and 
showed irregular humps Where the capsule was 
stripped (at operation) the renal substance was ad 
herent in places and tore On the cut surface the 
ktdoey appeared slightly paler than normal and 
granular and very firm on palpation The cortex 
was very narrow (1 to 2 millimeters) and of irregular 
thickness The pyramids were dark red with longi 
tudinal whitish lines (fibrosis) The papilla: were 
smaller than normal but smooth The pelvis was 
white and marbly but smooth and contained a 
black rough stone the size of a shelled peanut 
There was an increase in the peripelvic connective 
tissue which was harder and more yellow than 
normal 

Microscopic examination disclosed that the glo 
meruli appeared closel) packed and some of them 
showed a beginning h>alinization The medullar) 
tubules were dilated and there was considerable 
interstitial medullary fibrosis There was also a 


marked round cell infiltration of the interstitial 
tissue from which many of the tubules seemed to 
have vanished Some of the remaining tubules still 
contained groups of polymorphonuclear leucocytes 
Pathological diagnosis renal stone with p)elo 
nephritic contracture of the kidne) 

SUMMARY 

1 Pyelonephntic contracture consists of a 
shrinkage of the renal substance as a result 
of chronic suppuration 

2 The condition is rather common 

3 Various transitions to hydronephrosis 
and pyonephrosis are frequently seen 

4 Its development m a pure form depends 
upon the presence of a low grade suppuration 
and usually of a low grade obstruction It is 
therefore not uncommonly seen m cases of 
pelvic calculus 

5 It is moat frequently confused both 
clinically and pathologically with renal hypo 
plasia 

6 Pyelonephntic contracture is usually uni 
lateral 

7 The most important diagnostic finding 
is that of a marked functional defect in the 
involved kidney The pyelogram reveals a 
pelvis which is of normal size or slightlv di 
lated 

8 Pyelonephntic contracture is occasion 
ally bilateral The symptoms may then re 
semble those of chronic glomerulonephritis 
with contracture 

q Unilateral pyelonephntic contracture 
may cause a hypertension which may be re 
Iieved by nephrectomy 
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CARCINOMA Or THE BREAST 

End-Results Massachusetts General Hospital 1930, 1931, and 1932 

CHA\NtNG C SIMMONS M D r ACS, GR tVTUlt \\ TAT 1.0 R MD FACS, 
and CLAUDE E WELCH M D , Boston, Massachusetts 


T HE following paper is the seventh m 
a series of communications report 
ing the end results of operation for 
carcinoma of the breast performed 
at the Massachusetts General Hospital, and 
covers cases treated during the 3 year period, 
1930-19,52 inclusive Both private and ward 
patients are considered, and this Teport has 
been arranged, in so far as possible, in the 
same manner as the former reports m order 
that results ma\ be compared with the pre 
vious findings 

Evaluation of therapy obviously must de 
pend upon careful end result studies, and m 
malignant disease a protracted period of ob 
servation is necessary before reliable con 
elusions can be reached Likewise accurate 
knowledge of the life history of the disease 
offers an invaluable control in appraising the 
results of treatment The studies of Daland 
on untreated carcinoma of the breast are of 
inestimable value m contributing to our know 1 
edge of carcinoma of the breast, as is also the re 
cent report of Nathanson and Welch on life ex- 
pectancy and incidence of the disease Proper 
use of the curves presented by these authors 
mav permit tentative appraisals of the results 
of a method of treatment before the arbitrary 
5 v ear follow up period has elapsed, as sug 
gested by Meigs 


The first report m our series from the Mas- 
sachusetts General Hospital (5), published m 
1907, was based on a minimum 3 year follow- 
up period Subsequent reports {3 4,6, 10, 11) 
have been based on a 5 year follow up period 
It is recognized that this vs a purely arbitrary 
interval, and that a certain number of recur 
rences v\ ill take place after an apparent 5 \ ear 
“cure ” However, the attempt to follow cases 
for a longer period m a general hospital clinic 
is very difficult and the increase m untraced 
patients tends to vitiate data based on a 
longer follow up period 
It will be observed that each senes of cases 
wc have studied has shown improvement m 
results when compared with previous series 
If at any time we had instituted any new ad 
yuvant to our method of treatment, the con- 
clusion would be inevitable that the increased 
number of cures was due to the added factor 
Two factors certainly have been effective m 
improving our results, namely, improved sur- 
gical technique and better selection of cases 
suitable for attempt at operative cure The 
formation of a Tumor Clime at the Hospital, 
and the assignment of cases of carcinoma of 
the breast for special study to members of the 
Tumor Clinic staff led to a standardization of 
operative technique m a radical operation 
(13) Intensive study , especially of results of 
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operation, led to a clarification and restnc 
tion of operability 

However, it is probable that a large part 
of the improvement shown in the results of 
surgical treatment in recent years has been 
due to a more careful selection of cases suit 
able for surgical intervention, and a greater 
reluctance to employ surgery in conditions in 
which experience has demonstrated that sur 
gery is useless or prejudicial Many patients 
have been saved an operation following rou 
tine x ray studies of the chest and skeleton 
with the detection of metastatic foci m cases 
which might otherwise be assumed lo be oper 
able The availability and effectiveness of 
radiation therapy as a palliative procedure in 
borderline and poor risk, patients has also 
sharpened the criteria of operability 

It is impossible to determine how much of 
the improvement m the results of operation 
may be attributable to the campaign of cancer 
education earned out in the past 13 years by 
the American Society for the Control of Cancer, 
the American College of Surgeons and the 
Massachusetts Department of Public Health 
In spite ol the narrowed criteria of operability, 
the operability of patients with carcinoma 
of the breast at the Massachusetts General 
Hospital remains at about 80 per cent of ad 
missions A considerable but undetermined 
number of patients are intercepted in the 
Out Patient Department and treated for in 
operable carcinoma without admission to the 
Hospital and it is also probable that physi 
cians refer patients to the hospital that seem 
to them to be favorable for cure, while their 
patients with advanced conditions are referred 
to some of the more recently established radio 
logical institutions for palliative treatment 
hence our 80 per cent operability 

OPERABILITY 

Carcinoma of the breast is operable when 
the disease is confined to the breast or to the 
breast and axilla The primary tumor must be 
movable in relation to the chest wall and 
must not present extensive skin inv olvement 
skm metastases, or the subepidermal mfiltra 
tion known as inflammatory carcinoma 
The axillary nodes must be movable in rela 
tion to the chest wall and great vessels and 


these nodes must be few in number There 
must be no evidence of disease in the supra 
clavicular areas or in the opposite axilla, nor 
of metastatic disease in the lungs, pleura 
liver, or skeleton Patients in the last 2 series 
have had pre-optrative x ray studies to rule 
out the presence of skeletal and pulmonary 
metastases 

Comparison with results achieved in other 
clinics must be made with caution and reser 
vation In analyzing the cases, we have em 
ployed the abstract record sheets advocated 
by' the American College of Surgeons and have 
adopted their classification If these sheet* 
were in general use it would simplify the com 
panson of various methods of treatment of 
malignant disease An attempt to broaden 
the field of operability may result in an oc 
casional cure but only m a marked falling off 
in percentage of cures On the other hand 
rejection of cases with palpable axillary lymph 
nodes would result in a marked apparent im 
provement in percentage of cures by denying 
to a considerable group the possibility of 
surgical intervention 

As a matter of (act in certain chmcs the 
hope has been entertained that by means of 
pre operative x ray therapy cases primarily 
inoperable, would be rendered operable, and 
that hence the benefit of radical surgery could 
be offered to more advanced lesions Investi 
gation of this possibility is a legitimate field 
for clinical study We have not employed this 
procedure in any of the cases in this senes 
The improvement in our statistics cannot be 
due to the combined treatment by surgery 
and radiation for pre operative radiation was 
not employed m any case, and relatively few 
patients received postoperative prophylactic 
radiation This fact is significant in comparing 
these results with those obtained by other 
observers who suggest that the improvement 
in their statistics is due to the employment of 
radiation therapy in conjunction with surgery 
In recent years there has been a tendency in 
some dimes to carry out less than radical 
operations in certain selected cases Since 
dimeal appraisal of the extent of the disease 
especially as regards axillary lymph node in 
volvement, is highly fallible we can enter 
tain no sy mpathy for this practice 
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analysis of cases 

The group represents the cases seen in the 
General Hospital, the private -wards, and the 
semi private w atds Operation w ith the hope 
of cure was performed during this 3 year pe 
riodon 185 patients divided as follows General 
Hospital, 73, private wards, 43, semi pm ate 
wards, 69 The end result is known in ever)' 
case 

The Tumor Clinic was m charge of all the 
patients operated upon m the General Hos- 
pital and these patients were operated upon 
by members of the Tumor Clinic staff, and a 
large proportion of the patients in the private 
wards were operated upon b> the same group 
of surgeons Thus 134 of the operations were 
performed by members of the Tumor Clinic 
staff and 51 by 17 other surgeons, onl> 2 of 
whom performed more than 5 operations m the 
3 year period studied 

In the analysis of the cases, we have fol 
lowed the same rules adopted m the previous 
reports Operative deaths are considered as 
failures Patients dying with recurrence after 
5 jears or patients living from 5 to 8 years 
with recurrence are considered as “dead of 
disease ’’ Untraced patients, of whom there 
ate none in this series, are also considered as 
having died of recurrence Patients djing of 
other causes, such as appendicitis, within 5 
years from the date of operation are excluded, 
as inconclusive 

The same type of operation was performed 
b> all members of the Tumor Chmc staff and 
those performed by other surgeons varied only 
m unessential details The radical operation 


TABtE I—185 PRIMARY OPERABLE CASES 

C»st> Cas«( 


Disease limited to the breast 

Died without recurrence less than 5 >ears 

Suitable for stud) 

Disease limited to breast and axilla 
Died without recurrence less than 5 jean 
Suitable for study 


$9 

9 

trfi 


do 


1 14 


Total cases for end result study 
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consisted of the removal of the breast, both 
pectoral muscles and the contents of the axilla 
A large amount of subcutaneous tissue extend- 
ing from the sternum to the border of the 
htissimus dorsi was removed but enough skin 
was preserved to allow closure in most m 
stances That this procedure was justified is 
shown b> the fact that m the 133 cases m 
which we have data there was a recurrence 
m the region of the wound in on!} 10 cases 
(7 6 per cent) 

Of the 185 patients with carcinoma of the 
breast suitable for an attempt at cure bv 
radical operation admitted to the hospital 
during the 3 year period, the disease was lim- 
ited to the breast m 69 cases (37 per cent) and 
m 116 the axilla was involved Eleven pa- 
tients died of other disease within 5 years 
from the date of operation and have been ex- 
cluded as inconclusive in stud) mg the end 
results 

Of the 174 cases available for end result 
studies 78 or 44 8 per cent are living without 
evidence of disease from 5 to 8 >ears after 
operation All cases have been followed for 5 
years after operation and many of them for 
to 8 years Five years after operation 563 
per cent are living This figure is compared 
with those obtained m the previous groups 
studied Percentage of cures, 1894-1904, 19, 
1911-1914, 27, 1918-1920,30, 1921-1923,35, 
1924-1926,41, 1927-2929,43, 1930-1932,45 
The percentage of cures in the cases in which 
the disease was limited to the breast was 70 3 
but if the axillarv lymph nodes were involved 
the percentage of cures was onlj 30 7 The 
figures obtained m the 1927-1929 group pre- 
vious!} reported were 74 S per cent and 24 
per cent respectively In general it may be 
said that if the disease is hunted to the breast 
the chances of surgical cure are 3 out of 4, 
and if the axiilar} nodes are involved, 1 m 4 
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TABLE II — DURATION OF DISEASE — RESULTS 


6 P T P ^ n «h S ifn's M 

N Ml 1 
died 

» Cm 

Less than 1 n 

U 

44 

1 to 3 IO 

21 

49 

4 to 6 10 

*5 

4 = 

1 lo 12 10 

13 


13 to 24 8 



25 to 36 1 

(Data on 133 ca«cs) 

4 



The percentage of survivals at \carh intenals 
is shown graphical^ in Chart i 
Operah e mortality There were 3 deaths at 
tnbutable to the operation an operative mor 
talitv of 1 6 per cent One death was due to 
cardiac failure one patient died as the result 
of sepsis and 1 from pneumonia and dementia 
Duration of disease and results In the pres 
ent series there was slighti) less delaj from 
the time the tumor was first noticed to the 
time of operation than in the previous groups 
studied The average pre operative duration 
in the cases in which the disease was limited 
to the breast was 2 8 months and in the cases 
m which the disease had extended to the axilla 
a 3 months The figures implv that patients 
are seeking advice for a suspicious tumor of 
the breast at an earlier date than formerlv 
As previous!} stated the duration of the 
disease before operation in a large series of 
cases apparentU has little relation to the re 
suits of treatment but it is important m the 
individual case (Table II) The prognosis his 
alwajs been found to be worse when the dia 
ease is of short duration if the cases are studied 
as a group This ma\ be explained in part at 
least b> the fact that the more malignant 
tumors are of rapid grow th and attain a size 
which causes the patient to seek medical ad 
vice relativeh quickh The percentage of 
cases in which the disease was confined to the 
breast was less than in the last 2 groups stud 
led It was interesting to note that in the 
patients in the private wards the percentage 
of cases in which the disease was confined to 
the breast alone as well as the number of 
cases of low mahgnancv was greater than in 
the general hospital The figures are not con 
elusive but suggest that the social status of 
the patient raa) have some relation to the 
disease This possibilit} has been suggested 
bj sev eral authors 


TABLE III — ANILLARX NODES 

Po< 1 „ \tt t * TW 

No Prr c at No ft t «>« 

Palpable 5 3 8 , 8 13 61 

Not palpable 41 S 3 3 21 9 

Extent of disease— results The extent of the 
disease that is whether it is limited to the 
breast or w hether it has extended to the axilla 
is apparenth the most important single factor 
influencing the result of operation Although 
the pre-operative duration of the disease was 
less in this senes than in previous series the 
percentage of patients with positive axillar} 
nodes was greater The percentage of cases 
limited to the breast is as follows 1894-1904 
33 1911-1913 31,1918-1921 30, 1921-1923 
28 1924-1926 41 1927-1929 38 1930-1932 
37 In the patients in the pnvate wards the dis 
ease was confined to the breast in ^3 5 per 
cent while in the general hospital onlv 35 y per 
cent were in this group In the semi pnvate 
wards where the patients represent an inter 
mediate social group the disease was limited 
to the breast in onlv 29 per cent of the cases 

Data as to the presence or absence of dm 
icallv palpable axiUarv nodes were available 
in 140 cases In the 61 cases m which nodes 
were noted on phvsical examination positive 
evidence of cancer was found in y $ (87 per 
cent) on microscopic examination of the spec 
imen In the 79 cases m which no axiUarv 
hmph nodes could be felt, cancer was found 
on dissection of the axilla m 37 (46 per cent) 
(Table ril) 

Pathology Since Broder s paper was pub 
Iishcd in 1923 on the grading of malignant 
tumors and the relation of the degree of mahg 
nanev to the prognosis we have graded all 
tumors placing them in 3 groups instead of 4 
The grade of mahgnancv has been found to 
have a definite bearing on the prognosis It 
is more difficult to grade an adenomatous 
than a squamous cell tumor and although 
there was some difference of opinion among 
pathologists the} agreed as to the grade in 
most instances The criteria emplov ed were 
(1) the amount of differentiation of the cells 
that is the tendenev to form glands and evi 
dence of secret ion (2) theumformitv in size and 
shape of the nuclei (3) the number of mitoses 
and (4) the tendenev of the cells to infiltrate 
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That this grading is of distinct value m 
making a prognosis has been, shown in the 
previous papers and is borne out m the anal 
y sis of this group The grade of malignancy is 
second only to the extent of the disease in 
determining the prognosis in a given case The 
majority of the cases fall in Group 2 There 
were rclativ el> few cases of low malignancy 
(Group 1) but a larger percentage were in the 
group of high mahgnancv than was the case 
in the previous scries 

There were 19 cases in the low malignancy 
group One was an operative death and 3 
patients died of other diseases within 5 \ears 
from the date of operation and are therefore 
inconclusive Of the 15 remaining patients 
13 are living without disease and are classed 
as cures (86 per cent) The axillarv nodes w ere 
involved m onlv one of the 19 cases Fifteen 
cases were classed as grade x, 14 of these pa 
tients (93 3 per cent) showed no extension of 
the disease to the axillary nodes 

Eighty five cases were classed as grade 2 
with 51 per cent cures The disease was limited 
to the breast in 26 patients or 30 per cent of 
the cases m this group Seventv one cases 
were classed as grade 3 There were 31 per 
cent cures and m iS patients, or 25 per cent, 
the disease was confined to the breast 

The percentage of cases in the 3 grades of 
mahgnancv living at v early intervals is shown 
graphicallv in Chart 2 In making this chart 
the 3 cases dying as the result of operation 
have been excluded There were 5 cases of 
Paget’s disease of the nipple One patient 
died of other disease within 5 years 2 died of 
recurrence and 2 are well There was also 1 
case of squamous cell cancer in which the 
tumor was deeply situated m the breast This 
patient died from metastases 

The tumors of high malignancy were more 
common m the vounger age group, but tumors 
of low malignancy did occur and m these the 
prognosis was as favorable as tumors of the 
same degree of malignancy occurring in older 
patients In other words, the prognosis de 
pends on the degree of malignancy and not 
on the age of the patient as is often stated 
The manner m which we classified 174 cases 
as to age and degree 0/ malignancy is as fol 
lows There were 29 cases m the age group 



Chari j Percentage of cures at j early intervals in car 
niiomi of breast on the bavis of the pathological index 
of malignancy 


18 to 40 years, w ith grade 1 , 3 per cent, grade 

2 42 per cent, grade 3, 55 per cent There 
were 94 cases m the age group 41 to 60 years, 
with grade 1, \\ per cent, grade 2, 48 per 
cent, grade 3 41 per cent There were 51 
cases in the age group 61 to 80 years, with 
grade 1, S per cent, grade 2, 60 per cent, grade 

3 32 per cent 

Age and results 1 he statement often made 
that the prognosis in cases of cancer of the 
breast is worse in women under 40 than in 
older women is suggested b\ the analysis of 
this scries There is, however, a great differ 
ence in the figures in the last 3 groups studied 
In the 1926-192 S series cure was obtained 
m 34 per cent of the patients under 40 years 
of age In the 1927-1929 senes there were 
onlv 10 per cent of cures in the group, while m 
the present senes there were 31 per cent cures 
That tumors of high degree of malignancy are 
more common in women under 40, has been 
shown by one of us (12) and is borne out by 
our figures This fact is the reason for the 
poor prognosis m young women The point 
has been discussed previously under the head 
mg, “Pathology and Results ” 

If the cases are placed in 3 age groups the 
percentage of cures is as follows 31 per cent 
of 29 cases, 1 8 to 40 years, 48 per cent of 96 
cases, 41 to 60 vears, 50 per cent of 46 cases, 
61 to 80 y ears The youngest case m the group 
was 18 years of age, the oldest 78, 22 <5 per 
cent were under 40 years of age 

Exploratory operation —biopsy An explora 
torv operation and biopsy to verify the ckn- 
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ical diagnosis was performed m 34 cases In 
ib of these patients the disease was limited to 
the breast while in 16 the axillary nodes were 
later found to contain cancer fifty four per 
cent of these operations resulted in cure The 
figures are not significant but suggest that 
metastases may occur early and before the 
primary tumor attains a size sufficient to 
present the characteristic clinical picture of 
cancer The method of biopsy emplo\ ed con 
sisted of an incision directly into the tumor 
and removal of a small portion for examina 
tion If the tumor was found to be cancer 
the wound was packed with a sponge wet with 
jo per cent formalin and closed Tht mstru 
ments and gloves were then changed and im 
mediate radical operation performed 

\Yc have felt that the removal oi a specimen 
for diagnosis unless followed immediately by 
radical operation was a dangerous procedure, 
and also that aspiration or punch biopsy 
should not be emplo\ ed in operable cases on 
account of the possible danger of disscminat 
mg the disease 

Stir of recurrence Of the 93 patients dying 
of metastases the site of recurrence is known 
in Oo instances There were multiple metas 
tas< s in 2 1 cases The most common site of 
recurrence was the lungs although bone metas 
tases were nearly as frequent The sites of 
recurrence were as follows local, 10 regional 
nodes 11 lung 25, bone, 24 brain 8 oppo 
site breast 6 and liver, 0 The striking point 
is the relatively few cases of local recurrence 
10 cases in 133 or 7 6 per cent although suf 
ficient skin was preserved at the time of oper 
ation to allow the wound to be closed We be 
litve this relatn ely low percentage of local re 
currence is due to a careful selection of the 
cases and to the fact that a large amount of 
subcutaneous tissue was removed The iigures 
should be accepted with some reservation for 
we have such data on only 77 per cent of our 
cases It is difficult to say m the 6 cases in 
w hich the disease was later found in the other 
breast whether this represented a metastasis 
or a new tumor We have considered them as 
cases of recurrence We agree with Scott that 
recurrence in the operative field is an indi 
cation of either a faulty selection of cases for 
operation or of improper surgical technique 


Twenty patients living 5 years after oper 
atjon died later of recurrence In 12 of these 
evidence of recurrence w as present before the 
arbitrary 5 year period had elapsed but the 
8 others were apparently well at that time 
and shooed evidence of metastases later We 
have estimated that about 15 per cent of pa 
tients living apparently free of disease at the 
end of 5 v cars will eventually die of recurrence 

SUimvRV AND CONCLUSIONS 
This report is the seventh in a scries of end 
rcsultstudiesof carcinoma of the breast treated 
at the Massachusetts General Hospital 
I ive to 8y ear cures were obtained in 70 per 
cent of cases in which disease was confined to 
the breast, in 31 per cent when the axillan 
nodes were involved and in 45 pci cent of 
the entire group 

The improv ement in curability , as compared 
with previous senes may be attributed to 
standardization of the radical operation and 
to better selection of cases Some improve 
ment may be due to shortening of the pre 
operative duration of the disease as a result 
of educational programs We are unable to 
attribute any of the improvement in results 
to radiation thcrapv which was not emplovcd 
in this series 

Clinical appraisal of axillary lymph node 
involvement is highly fallible Nodes may 
prove to be involved in nearly half ol the 
cases in which no nodes can be felt clinically 
and in half the cases in which exploration of 
the primary tumor in the breast is necessary 
to establish the diagnosis of carcinoma Near 
ly two thirds of the entire group proved to 
have axillary node involvement at the time 
of operation There does not appear to be any 
tendency in recent years for this advanced 
operable group to dimmish in relation to the 
tot d group 

The pathological index 0/ malignancy is of 
great significance in prognosis In high grade 
malignancy the. tendency is to metastasize 
earlier and there is a markedly lessened chance 
of cure bv radical operation 
The age of the patient is ot prognostic im 
portance only in so far as younger patients 
tend to present higher grades of malignancy 
and earlier metastasis to the axilla 
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Exploratory incisions, followed by smme 
diate radical operation, do not seem to jeop- $ 
ardize the likelihood of cure 
Recurrence in the operative field is rare if 
proper selection of cases and proper operation 7 
arc carried out Wide skm remoxal at opera 
tion, requiring si in grafting for closure is g 
not often necessary 

The authors wish to espress then t bants to the staff of the n 
hospital for permission to include certain cases 
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IN THE AGED 
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I N the early days of the development of 
thy roid surgery postoperative crisis con 
stituted the commonest cause of death 
and the greatest dread of the surgeon 
Improvement in technique lowered the mortal 
lty but on the w hole it remained a formidable 
handicap The introduction of preliminary 
ligation and of multiple stage operations 
seemed to lessen the number of crises and to 
reduce the mortality What part these tw o steps 
actuallv played in reducing mortality as 
compared with the general improvement in 
technique and the tendency of patients to 
gravitate toward surgeons and clinics particu 
larly interested m thv roid surgery must be a 
matter of conjecture With the introduction 
of iodine as a means of preparing the thyro 
toxic patient for operation mortality and the 
incidence of postoperative crisis fell rapidly 
By this time the proportion of patients sub 
jected to preliminary ligation and multiple 
stage operations had reached fantastic pro 
portions in some clinics With the continued 
use of iodine the need for these various pre 
hminary steps was recognized by many to be 
lessened but that they are still necessary 
continues to be believ ed Many authoritative 
writers accept the value of these procedures as 
established 

Marshall of the Lahey clinic, writes “In 
our hands the utilization of stage operations 
has been one of the most valuable means of 
preventing operative fatalities In a recent 
paper Lahey (4) says If I were ashed to 
state what is the most important single fea 
ture related to the surgery of hyperthyroid 
ism, I believe I would say that it is the pre 
operative decision as to how severe the 
thyroid intoxication is and as to whether the 
patient will probably require multiple stage 
procedures Twenty two per cent of all 
patients operated upon in the Lahey clinic 


for all types of hyperthyroidism underwent 
multiple stage procedures (5) Seventy five 
per cent of all patients 60 y ears of age or over 
with toxic goiter have been operated upon in 
stage operations in this same clinic (13) At 
the Cnle clinic the divided operation is re 
served for the "bad risk” cases Between 1930 
and 1935 13 per cent of the total number of 
thy roidectomies were performed m stages and 
in only 6 per cent were ligations performed 
(2) At the Mayo clinic the percentage of 
multiple stage operations decreased from 70 
per cent in 1921 to t per cent in 1926 (9) 
Pemberton, m 1929 wrote I am convinced 
that 98 per cent of all patients with exoph 
thalmic goiter can be made safe surgical risks 
by proper medical management and that the 
stage operation as a supplemental preparatory 
measure is indicated in a very small group of 
patients During 1927 operations were p»r 
formed on 1 520 patients with exophthalmic 
goiter In only 8 or o 52 per cent of these 
were there indications for dividing the resec 
tion into two stages Eleven patients died a 
mortality of o 72 per cent Tw o died follow mg 
the first stage lobectomy 
We believe our experience justifies a critical 
re-opening of the question of multiple proce 
durcs in thy roid surgery for th\ rotoxicosis It 
is not enough for the proponents of these 
measures to establish that the mortality of 
thyroidectomy in thv rotoxicosis has fallen 
year by year Improved technique and spe 
cialization have reduced the mortality in 
practically all departments of surgery The 
attitude so commonly held that after all 2 
operations are better than 1 if they make in 
any way for safety is rather naive Our con 
tention is that they do not make for safety 
and 2 hospitalizations must be justified to the 
average patient by substantial evidence if 
they are to take the place of x operation 
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For upward of 25 years the senior author out b> the senior author ^ ^he^-27 
has taught that two basic principles m the occurred in a consecutive series or 
operation of thy roidectom> for thyrotoxicosis It must be emphasized that these operations 
are first, that the operation should be thor- were for thy rotoxicosis and included cases of 
oughlv radical, and second that it should be primary hyperplastic thyroid and so called 
done m one stage By radical operation is meant toxic adenoma Non. toxic goiters, nodular or 
the removal of all but a minimal amount of otherwise, are not included 
thyroid tissue, irrespective of the size of the The degree of illness in these patients is in 
thyroid B> one stage is meant just what the dicated b\ the fact that 37 of the 270 were 
word indicates namely, thyroidectomy with decompensated just prior to or at the time of 
out prelimmarv ligation or multiple steps in operation Of these 37 there were 15 who were 
the operation The object to be attained is to bidlv decompensated, 5 of them w ith marked 
leave so little thvroid tissue remaining that a cyanosis, edema of the legs, abdominal wall, 
postoperative crisis, presumably caused bv and genitalia, 5 with ascites, and 2 with bi- 
leavmg sufficient thy roid tissue to permit it to lateral h> drothorax in addition One patient 
occur, cannot follow In previous papers ( 10 had an aneurism of the aorta associated w ith a 

12) it was suggested that it was this residual large hean and auricular fibrillation Tour, in 


thvroid tissue, thrown into excessive activity 
by the verv psvchic and traumatic stimula 


addition to thy rotoxicosis and cardiac damage 
had an associated severe diabetes and 2 of 


tion of the operation, that was the cause of these were further complicated by hyperten 
reactions after operation In the light of our sion with svstohe blood pressures above 200 
present knowledge of the part that liver dam One was further complicated by acromegaly 
age with suppression of function plays m and profuse sialorrhea Lighteen of the 270 


thyrotoxicosis, this is undoubtedly oversimph 
fication of the problem However the pnn 


patients had diabetes of van mg seventy and 
1 was further complicated by a depressive 


ciple remains much the same, since the patient psychosis at the time of operation One 
with a highly damaged liver is less able to patient was m crisis and r exhibited marked 
withstand the effect of the stimulated activity mental aberration just prior to preparation 
of his residual thyroid This reaction or crisis for operation, 2 had associated cerebrospinal 
is commonly accepted as a major cause of syphilis, 1 had epilepsy and had had her last 
surgical mortality following thyroidectomy attack 6 weeks prior to operation 1 patient 
for thy rotoxicosis The practical elimination had pernicious anemia 


of crisis as a cause of death should strengthen 
the basis for the use of a one stage radical 
operation If the principle is correct, it should 
show to the best advantage m the more severe 
ty pesof cases, such as > oung children, patients 
mtenseh or fulminant!} toxic and the old and 
infirm with their associated cardiac and other 
visceral complications Our results in children 
and m the aged have been the subject of 
previous communications by one of the junior 
authors (J M ,3) In 1931, Mora and Greene 
reported 200 consecutive single stage thyroid 
ectomies for thyrotoxicosis in patients over 50 
years of age The present paper presents a 
further report of thyroidectomy m the aged, 
consisting of 270 consecutive patients over 50 
years of age, operated upon since the earlier 
senes was completed In all cases the tech 
mque previously desenbed (n) was carried 


For any publication such as this, which is 
essentiallv a challenge of the idea so widely 
held, that multiple stage operations m the 
seriously toxic patient make for a lowering of 
the mortality, it is necessary that the objec 
tivc data be such that their value can be 
estimated and compared easily Of these we 
regard the basal metabolic rate as the most 
valuable for the purpose, not that it takes the 
place of adequate clinical study , but that the 
latter is much more subject to the bias of the 
observer No data are more fallible, however, 
than those of the basal metabolic rate when 
obtained from uncontrolled sources The pa- 
tients included m this paper were studied 
under controlled conditions Some had first 
come under observation after receiving iodine 
preparation If the patient’s condition per- 
mitted, the iodine was stopped until adequate 
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study w 3s possible A few cases are included 
m which the patient s condition was such as 
to make the diagnosis obvious and the inter 
ruption of iodine not justifiable All patients 
w ere subjected to the usual clinical stud> 

Accurate pre-operative basal metabolic 
rates were obtained in 268 of the 270 patients 
The total number of pre-operative basal 
metabolic rates taken was 86 r making an 
av erage of 3 2 rates per pa tien t Two hundred 
hve of the 270 patients had basal metabolic 
rates above plus 30 and 144 of these had 
basal metabolic rates of above plus 40 
I'ortv five of the 6> remaining had basal 
metabolic rates varying between plus 20 and 
plus 30 Eighteen had basal metabolic rates 
below plus 20 Fourteen of these 18 had had 
previous iodine preparation Four had din 
ical manifestations of toxicity and a charac 
tenstic response to iodine 

The age of the patients ranged up to 77 
>ears They included all varieties and all 
stages of the various complications that one 
would expect in the aged Operation was not 
refused regardless of what complication the 
patients presented provided they showed 
evidence of thv rotoxicosis as well There were 
176 patients between the ages of 50 and 59, 
83 between the ages of 60 and 69 and n were 
past 70 years of age the oldest being 77 years 
of age 

Weight loss occurred in 147 of the 270 pa 
tients The average weight loss was 25 5 
pounds Loss ui weight is necessarily based 
on the patient s estimate of his previous 
normal weight and is obviously an appro vi 
mation only 

r*t^OU \\ £>sht l.-jM 

60 jo of less 

43 a a to 30 

>4 30 to 40 

* * 40 to 50 

s 50 to 60 

The table shows that 44 of the patients lost 
more than 30 pounds prior to the operation 
The maximum weight loss was 60 pounds 
withm a period of 4 months 

In the old age group hypertension definitely 
increases the hazard of thyroidectomy not 
only because of the possibility of thrombosis 
or hemorrhage but because hypertension is 


often only one of the complications It may 
well be associated with decreased kidney func 
tion and often these patients have accom 
panymg myocardial damage In our study 65 
or 24 per cent, showed a systolic blood pres 
sure above 170 millimeters of mercury and a 
diastolic blood pressure above 90 millimeters 
of mercury , 38, or 14 percent, showed a sys 
tolic blood pressure above 200 millimeters of 
mercury and a diastolic blood pressure above 
100 millimeters of mercury 
Perhaps the most hazardous and most diffi 
cult patients to operate upon successfully are 
those to whom old age is complicated by 
thyrotoxicosis and cardiac failure The degree 
of cardiac failure the presence of some other 
associated disease process such as diabetes or 
hypertension makes each patient m this 
group a different and difficult problem 
Clute and Svv mton state that6oof their 143 
patients of 60 y ears or over showed either au 
ncular fibrillation or cardiac failure Twentv 
of these 60 show ed cardiac failure Magee and 
Smith of the Mayo clinic show an incidence 
of 237 cases of auricular fibrillation out of 3 o4 
patients past 50 y ears of age They state that 
among 210 cases of auricular fibrillation asso 
ciated with hyperthyroidism cardiac enlarge 
ment occurred in 79 In the same group of 
cases of auricular fibrillation cardiac decom 
pensation w as present m 62 
In our senes 120 or 44 per cent, showed 
some signs of cardiac pathology such as en 
largemcnt auricular fibrillation or cardiac 
failure Auncular fibrillation was present m 
48 of the patients In 27 of these, fibnlla 
non stopped following thyroidectomy Six 
teen continued to fibnllate, being unaffected 
by thyroidectomy Fourteen of the 16 were 
followed from 1 to 8 years, 1 was followed lor 
ro months after operation, and 1 was followed 
for 4 months We bav e been unable to follow 
the s remaining patients 

Cardiac failure was present m 37 or 13 7 
percent, of the 270 patients It was of varying 
intensity but m some instances, as previously 
indicated the operative nsk was hazardous 
Twenty nine who were followed from 6 
months to 4 years showed definite cardiac im 
provement after thyroidectomy Of the 8 
remaining 3 who were seen 1 to 2 months 
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after operation were definitely improved, i 
fourth patient never returned for study fol 
lowing operation, the fifth patient was im 
proving but died suddenly 2 months after 
operation , 3 patients vv ere unimproved 1 hese 
were followed for 2 years, 5 months, and t 
month, respectively 

In the postoperative examination of these 
270 patients, 224 were subjected to repeated 
basal metabolic rate studies There were 727 
basal rates taken, making an average of 3 24 
rates per patient Of those followed 213 had a 
persistent metabolic rate below plus 15 
Eleven had a basal rate above plus 15 Four 
of these 1 1 patients had but one postoperative 
basal rate determination and that within 4 
weeks of the time of operation .Three of these 
4 could not return for further study The 
other one, seen 4 years after operation, was 
clinically very well, but no basal rate could be 
obtained The fifth patient developed a re 
currence and was successfully re operated 
upon The sixth patient had a recurrence of 
toxic sy mptoms 1 y ear after operation Under 
iodine therapy the basal metabolic rate re 
turned to normal and remained at minus 9, 
plus 1, and ramus 14, the last reading being 
taken 2 1 months after operation The sev enth 
patient had a mild residual thyrotoxicosis 
with basal metabolic rates of plus 14, plus 26, 
and plus 21, 1 and 2 years after operation 
The 4 remaining patients bad unaccountable 
raised basal rates entirely at variance with 
the clinical picture AU of them showed an 
obvious absence of thyroid toxicity during the 
postoperative follow up periods of 4, io, 14, 
and 18 months, respectively 
Of the 46 patients on whom we did not se 
cure postoperative basal rates, 30 were re- 
ported as relieved of their thyrotoxicosis, 
based on clinical studies by their own physi 
cians They were followed for 3 months to 8 
years We have been unable to follow the 
remaining 16 patients because of death, resi- 
dence m other cities, and failure to co operate 
with us In. line with our attitude toward a 
report of this type, the basal rates obtained 
by r other physicians or at unknown labora 
tones are not included in this report Only 2 
patients were reported to have had repeated 
elevated basal rates 


There were 43 patients with clinical hypo 
thyrotdism of whom 10 required thyroid sub 
stance for 3 years or more The remainder 
were easily controlled by small doses of 
thyroid substance This group includes 1 
patient upon whom a total thyroidectomy 
was performed for thyrotoxicosis and heart 
disease 

Attention is called to the fact that this is a 
rather high percentage of hypothyroidism, 
but the operation is aimed at keeping the 
basal metabolic rate at a low level over a 
fairly substantial period after operation 

Four patients developed reactions after 
operations One patient in w hom before opera 
tion a diagnosis of thyrotoxicosis, diabetes, 
acromegaly, and damaged heart, had been 
made, had with these a marked increase in 
salivation This sialorrhea was severe enough 
before operation to require the use of a large 
box of tissues daily She developed an enor- 
mous edema of the lungs on the first day after 
the operation and her pulse rate rose to 160 
She became comatose for a short while but 
improved under an oxygen tent and in 48 
hours was over the reaction It was necessary 
to place this patient in prone position from 
time to time to help empty the bronchial tree 
of excessive secretion This reaction was un- 
accompanied by toxic symptoms The second 
patient’s temperature rose to 104 degrees on 
the second day and receded gradually until 
by the fourth day the patient w as very much 
improved The third patient developed a 
rising temperature and pulmonary edema 36 
hours after operation The temperature rose 
to X03 4 degrees with associated restlessness 
and tachy’cardia At the end of 48 hours she 
was m excellent condition A fourth patient 
exhibited a rise m temperature to 104 degrees 
on the day following operation, which was 
accompanied by auricular fibrillation Thus 
only 3 of the 270 patients subjected to one 
stage thyroidectomy presented thyroid reac- 
tions after operation 

There were no deaths m the entire series of 
270 consecutive patients reported in this 
paper These patients represent the high risk 
group m thyroid surgery We feel we must 
insist that these results justify the principle 
of the one stage radical operation, and partial- 
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larh that the) raise a serious question as to 
the proprietv of multiple stage operations in 
anj case 

Sl>MUAR\ 

Two hundred sevent) consecutive th)ro 
toxic patients o\er 50 vears of age were sub 
jected to one stage radical th\ roidectomj 
without a death During the period in which 
these patients were operated upon, 900 th\ 
roidectomies for thv rotoxicosis in ever) age 
group were performed with 3 deaths, or a 
mortalitv of 033 per cent The^c data are 
presented as evidence in favor of the routine 
use of a radical one stage operation for 
thj rotoxicosis 
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ANOMALIES OF RENAL ROT A1 ION 

HENRI M \VE\ RAUCH, Jr AB,MB f A C S , San Trancisco California 


T HE faulty rotation of ectopic and 
{used kidneys is welt recognized This 
paper deals exclusively w ith the etiol 
og> and clinical aspects of anomalous 
rotation m kidneys which have reached the 
lumbar level during embryonic development 
and m which the factor of renal fusion pla>s 
no part in accounting for the anomaly Nine 
teen cases are included m the present report 
Anomalous rotation is a congenital ab 
normality which is manifested by an atypical 
location of the hilum renale It should not be 
confused with renal torsion which is an ac 
quired displacement of the entire kidney 
Although an infinite number of inter 
mediate malpositions of the renal peh is may 
characterize the derangements of rotation, for 
the purposes of a clinical classification 4 mam 
types are listed here (1) ventral or non 
rotation (rarely excessive rotation), (2) ven- 
tromedial or incomplete rotation, (3) lateral 
rotation (reverse or excessive rotation), and 
(4) dorsal rotation (excessive or reverse rota 
tion) 

EMBRYOLOGV 

The migration of the kidney has been 
spoken of commonly as a process of ascent and 
rotation Kmman has observed, however, 
that the supposed ascent of the kidney is more 
apparent than real The change m position 
actually takes place because of a more rapid 
growth of the body, especially the trunk, than 
of the kidney, this organ, occupy mg relatively 
the same position m the adult as it does in 
early embryonic life 

Likewise, as brought out by Pnman, it is 
more rational to view the change m position 
of the renal pelvis as a manifestation of dif- 
ferential regional growth than as an actual 
rotation of the kidney A gradual mtrarenal 
displacement of the pelvis produces the ap 
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pcarance of rotation which docs not actually 
occur Tabic I summarizes those details of 
early human embryonic development which 
will be considered in interpreting the errors 
of renal rotation 

It is during the time that the first 5 orders 
of tubules coalesce to form the renal pelvis 
that this structure undergoes its medial cx 
cursion and the kidney itself makes a pseudo 
ascent out of the pelvis of the embryo 
In embryos of 12 5 millimeters (greatest 
length), the primitive renal pelvis and its 
first collecting tubules still lie dorsal to 
the ureter (Fig 1 A) Shortly thereafter 
the pelvis commences its ventromedial cx 
cursion (Tig 1 B) and, in embryos of 195 
millimeters (greatest length), it has assumed 
the medial position (Fig 1 C) 

The successive orders of collecting tubules 
are formed by a process of dichotomous 
branching Felix has noted that tubules of 
the second and third order onward usually 
send out 2 branches vcntrally to one in the 
dorsal direction Following each division of 
the ureteral tree, there is a rapid multiplica- 
tion of cells as the raetanephrogeme tissue 
grows to encase completely the budding tubal 
stem Each new ureteral tree and its meta- 
nephrogemc cap constitute a malpighian 
pyramid These pyramids are marked by 
grooves which produce a lobulation of the 
renal surface The lobulations persist until 
birth and disappear m the early years, a! 
though under some circumstances they per 
sist throughout life 

As described by Felix, the permanent renal 
circulation is established through the meso- 
nephric arteries at the time the excursion of 
the renal pelvis is being completed These 
arteries arise as transv erse branches from the 
aorta and terminate m the rete arteriosum 
urogemtale which is a network that lies ven 
tral to the metanephros in the angle formed by 
the reproductive gland, the mesonephros and 
the metanephros (Fig 2) 
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Fi" i Diagratnrrutic representation of the excursion of the trail prlvu, the to 
called rotation of the kidn«> o Vxntral view b Sagittal section through the end 
line af the embryo < Transverse section at the lertl of the second lumbar vertebra 
indicated by cross in o and b The diagrams shove how the kidney retains much the 
same lev el ta the etnbrj o (the second lumbar a ertebra) dunng this period 

V I luman erobrj o 1 1 $ millimeters in length (about 6 weeks old) The renal pelns 
and first collecting tubules he dorsal to the ureter There is very little raetanepbro-enic 
tissue at this stage , , _ , 

B Human embryo 16 milbinrten in length, (about 7 weeks old) The renal pctcis 
1 midway in its excursion to a medial position Note the lateral do mina nce of the 
ureteral trees with the surrounding proliferation of the metanephrogeoic tissue 
producing the medial shift best seen me , , 

C Human erabr) 0195 millimeters in length (about <3 weeks old) lie renal pelvta 
faces the mi dime at the completion of its excursion. The lines along whtch the meta 
nephrogenic tissue surround each pyramid begin to form lobulations Note how the 
an Tenor hp of mil parenchyma his curved s rntrshy around the p« wa- 
in embryos of 18 millimeters (greatest 
length) the network comes into connection 
with the vessels which actually enter the 
renal sums Normally the vascular pedicle 
enters the hilura renale ventral to the pelvis 
at approximately the same time the medial 
shift is completed The network makes it 
possible for any of the mesonephric arteries 
to become the metanepbnc artery and also 
explains the variability m the origin of the 
renal artery the frequent dissurulantv on the 
right and left sides and their frequent multi 
pliaty A persistence of more than one of the 
numerous venous communications similarly 
accounts for anomalies of the renal vein 


COMPVKATtVX AN.YIOMN 

Some animal phvla retain as permanent 
excretory organs, kidneys which represent 
early stages m human embryonic develop- 
ment It will be shown that the primitive 
metanepbnc form found m reptiles and bird* 
closely resembles one of the anomalies of 
rotation As seen in the chicken, such a kid 
ney extends far caudad is lobulated, and 
presents an embrvomc type of pelvis which 
is located on the v entral aspect (Figs $ and 4) 

PVTHOLOCV 

The derangements of renal rotation posse&s 
many characteristics which are pathogno 
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Tig 2 Diagram showing tbc 
manner of renal vasculama 
tion \es seU springing from 
the aorta form the rete arten 
osum urogemtale which lies 
central to the metanephros m 
the angle formed b\ the re 
productive gland the meso 
nephros and the metanephros 

(From Felix } 




Fig 3 Primitive type of metanephne kidney as seen 
m the chicken The kidneys extend far caudad lobula 
tions persist throughout life and the pelvis retains a ven 
tral insertion The ureters emptj into a cloaca shown m B 


Fig 4 Pyelogram of chicken \ote the long narrow 
nmitive- type of embr> omc pelvis which gives off ab 
teviated calyces at regular intervals Inset Lateral 
pj elogratn of the pelvis and ureter tnav entral position 
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Tig 5 \entral rotauon Pelvi lies ventral to cal>ces faces the median line of the bod> Compare with Fig iB 
as seen in early embn onic life Compare with Figure i \ hig 7 Lateral rotation The pelvis lies lateral to the 
Fig 6 \ rntromrdial rotation The pelvi partially medially directed calj ces 


momc of an arrested or distorted embrvonic 
growth Most distinctive is the malposition 
of the hilum renalc In -entral rotation the 
pelvis is situated in its original embrvonic 
position l>ing directl} ventral to cal} ces 
which point dorsallj (Fig 5) Ventromedial 
rotation is a condition in which the pelvis 
partiall} faces the midhne of the bod}, lying 
medial to the dorsolaterall} directed cal} ces 
(Fig 6) Lateral rotation is manifested bv a 
lateral position of the pelvis (Fig 7) and 
dorsal rotation b> a dorsal insertion (I ig 8) 
A widel} exposed renal pelvis is one of the 
common findings in anomalous rotation (Figs 
9 and u) In extreme instances there is a 
complete absence of the hilum renale the 
original cal> ces being separated on the surface 
of the hidnej (Fig 13) 

Although the pelvis maj be normal in 
shape, a distinctive embiyomc type is some 
times encountered Such a type exhibits 
lengthening and narrowing of the pelvis ab 


breviated cal} ces often clubbed being given 
off at more or less regular intervals (Fig 15) 
Again the cal} ces as well as the pelvis mav be 
elongated (Fig 19) or an elongated cephalic 
cal} x ma) be a distinguishing feature (Figs 
16 and 17) In some cases the pelvis is en 
sheathed in broad la} ers of adherent fibrous 
tissue which fix the pelvis and contiguous 
ureter to the adjacent surface of the kidne} 
and peritoneum (Figs 9 11, and 13) There 
ma} be a lateral displacement of the upper 
third of the ureter which is most extreme in 
lateral rotation (Figs 10 14, 15 17 and 19) 
Another characteristic is a discoidal shape 
of the hidne} As compared to the normal 
such a member is either ov al or roughl} tn 
angular in shape and exhibits an anteropos 
tenor flattening (Figs 9 11 17, and 20) The 
persistence of fetal lobulations ma} also com 
plicate the errors of rotation (Figs u and 18) 
The blood suppl} is subject to wide vana 
lions Sometimes an arter} and v ein discharge 
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branches through the hilum renale m the nor 
mal manner (left kidney, Fig n) In other 
instances the organ is complete!} supplied by 
aberrant vessels w hich are distributed to the 
parenchyma at points distant from the hilum 
(Fig q) The most frequent termination is at 
one pole or the other, the vessels being known 
as polar vessels (Figs 1 1 and 20) FinaUy.aber 
rant \essels may be present in conjunction with 
a normal artery and v em. (Figa 11, 18, and 20) 
Before entering the kidney the vessels are often 
found to penetrate fibrous bands such as have 
been described (Figs 9 and 11) In coursing 
over an expanse of parenchjma, they com 
monlj he in a channel of v anable depth which 
has been hollowed out along the path of the 
vessel (Fig 13) The entrance of the vascular 
pedicle dorsal to the renal pelvis may be the 
sole feature which identifies ventromedial 


rotation from the normal (right kidney, 
Fig 1 1) F rom a ph> siological standpoint the 
anomalies of rotation demonstrate no im 
pairment of function unless complicated by 
such factors as obstruction or infection 


ETXOLOGV 

As a starting point in deciphering congenital 
anomalies Bremer suggested that, “An em 
bryologtcal explanation of any anomaly should 
show that from some pie existing embryo 
logical condition both the normal and abnor- 
mal results may be derived, the agents which 
cause the anomaly should be simple in them 
selves, as pressure or the blocking of a vessel, 
or the relative overgrowth or arrest of de- 
velopment of certain parts, though the ulti- 
mate cause of these agents will usually remain 
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Iig to Programs demonstrating bilateral \entral 
rotation (Case 8) Note the bilateral hydronephrosis 
\ Recumbent p)eIogram before operation B upright 
pjelogram before operation revealing bilateral nephro- 


ptosis C upright pyelogram following bilateral nephropexy 
and ureterolysis The anomahus rotation has been main 
tamed It will be noted also that the nephroptosis is no 
longer present 


a mjsterj ?sot infrequent!) other verte 
brates ma) de\eJop normall) in najs which 
for man would be abnormal the citation of 
such instances strengthens the explanation of 
an> human anomaI\ 

The investigations of Spemann further 
illuminated the approach to these problems b> 
the recognition of organising influences and 
chemohormonal as well as purel) mechanical 
explanations for the processes of grow th, both 
normal and abnormal 

Assuming a normal ventral insertion of the 
primitive renal pelvis one maj h>pothesize 
on the 4 following errors of pelvic excursion 
in accounting for the derangements of renal 
rotation 

1 \ on rotation A failure of an) attempt 
toward an excursion in either a medial or 
lateral direction logicall) explains the con 
dition found in ventral or non rotation The 
pelvis maintains its original embrjomc po 
sition (Fig i A) similar to the normal ar 
rangement in some species of reptiles and 
birds (Fig 3) 

2 Incomplete rotation An interruption of 
the pelvic excursion at approximate!) the 
stage of the sev enth embr) onic w eek at some 
point midv\a> in the normal medial shift 
(Tig 1 B) gives rise to the ventromediaj de 
formit) 

3 Excesst e rotation A prolongation of the 
excursion of the pelvis bejond its normal 
medial location ma> result in an anomal) of 
dorsal rotation lateral rotation, or in extreme 
instances in one of ventral rotation the pelvis 


making a circuit of 190 degrees 270 degrees 
or 360 degrees respcctnel) , from its original 
position 

4 Rrerse rotation A shift in the direction 
opposite to the normal could account for the 
position of the pelvis in lateral rotation or 
dorsal rotation the circuit being one of 90 
degrees or 180 degrees respective!) 

Clmicall) it is impossible to differentiate 
t>pes of reverse rotation from those of exces 
sive rotation At operation or necrops) how 
ever, a clue to the direction of the pelvic 
excursion ma) sometimes be obtained b) 
ascertaining the course of the vascular pedicle 
As has been described the kidne> forms its 
blood suppl) from the mesonephric vessels 
which pass ventral to it (Fig 2) When the 
pelvis makes a prolonged anomalous excur 
sion it is likel) that permanent vasculariza 
tion will be established at some time before 
the pelv is comes to rest 1 In such an event it 
has been observed that the pelvis draws along 
an) close!) associated v essels in the direction 
of its circuit Having an original insertion in 
the ventral or ventromedial aspect of the 
kidne) therefore the main renal vessels will 
pass ventral to the kidne) in reverse rotation 
and dorsal to it in excessive rotation Un 
fortunatel) the presence of a completel) 
aberrant blood suppl) ma) prevent theapph 
cation of this principle 
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J-I& ii I eft ventral rotation and right ventromedial rotation (Case u) 
as seen at operation Note the widely exposed h> dronephrotic pelves the 
lobulations of the renal parenchyma and the fibrous bands fixing the pelves 
and upper portions of the ureters to the parenchyma of the kidney and 
peritoneum On the right polar vessels enter the superior pole The maul 
vascular pedicle passes dorsal to the pelvis establishing the diagnosis of 
ventromedial rotation Both groups of vessels pierce bands of fibrous tissue 
in supplying the kidney (See figure xa ) 


The ventral course of the blood vessels in 
Case 19 (Fjg 13) gives evidence of a reverse 
excursion of the pelvis m attaining the post 
tion of lateral rotation On the other hand, 
m Case 16 (Fig 18) the dorsal course of the 
renal arter> and \em indicates an excessive 
excursion of the pelvis Labey and Paris 
described a kidney m the position of ventral 
rotation in which the mam vascular pedicle 
passed dorsal to the kidney before it entered 
the hilum lateral to the peh is (Tig 20) This 
pathological relationship plainly indicates 
that the peh is made a complete circle of 360 
degrees in the normal direction before coming 
to rest m its original ventral position The 
mechanism is, therefore, one of excessive 
rotation 


Such instances of a total disregard for 
neighboring vessels as either anchoring agents 
or hindrances to the excursion of the pelvis 
indicate that the factors influencing the pelvic 
shift are independent of those which control 
vascularization It is improbable, therefore, 
that an anomalous vascularization or one 
that is premature or delayed— either normal 
or anomalous— could play any role m account- 
ing for the errors of rotation 
This view gams additional support from 
observations on the manner of vascularization 
in the normal embryo When the testis is 
formed m the lumbar region, for example, it is 
not fixed there by its vascular commumca 
tions with the aorta and inferior vena cava 
or left renal vein Quite unimpeded, as the 
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rig u Pyelogram demonstrating left ventral rotation 
and right ventromedial rotation (Case n) Note the bi 
lateral hydronephrosis Inset shows a the recumbent po- 
rtion b the upn„ht position (rromHmman) 

trunk lengthens the organ makes its journey 
to the scrotum carry mg along its blood supply 
as it goes for these reasons one questions 
the hypothesis that is forwarded in man) 
urological texts that the abnormal position 
of ectopic kidney s is determined by anomalous 
yascular attachments It seems to me that 
yasculanzation is secondar> to other more 
powerful forces yvhich regulate the form po 
sit ion and relationship of organs 
The conception of rotation as an intrarenal 
excursion of the pelvis inxahdatcs those 
mechanical theories which attempt to explain 
normal and faulty rotation on the basis of 
extrarenal forces It becomes necessary 
therefore to scrutinize such intrarenal forces 
as might produce rotation Let us first con 
sider the ureteral tree as the prime motivating 
agent m the formation of the kidney Spe 
rnann showed that certain embryonic struc 
tures, which he termed organizers possess the 
remarkable power of causing other embryonic 
tissues to differentiate or organize in a 


particular manner \\ hat evidence points to 
the ureteral tree as the organizer of the renal 
blastema in metanephne development^ 

Boy den performed a senes of experiment's 
which clearly proved that the nephrogenic 
component of the kidney docs not grow in the 
absence of the ureteral component By de 
straying the distal ends of the wolffian ducts 
in chick embryos, he successfully prevented 
the formation of a ureteral bud in many in 
stances Mthough the renal blastema inva 
nablv appeared subsequently even in the ab 



Figure »4 ) 
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stnceoC the ureteral elements, there was no 
differentiation into secrctor) tubules, and a 
lessening densit) predicted its eventual disap 
pcarance In studying a human embryo 10 
millimeters m length, Boydcn found tubules 
being formed m a normal right blastema but 
no ev idence of such activ \t> in the left blastema 
which lacked a ureter 

Nicholson made the pertinent observ ation 
that the ureter precedes and, therefore, con 
trols the blastema m differentiation He 
further stated that there is on record no case 
of vireteral agenesis m which there was a mass 
that might represent renal blastema If the 
renal blastema were self differentiating in the 
absence of a ureteral bud one would expect 
to find some mass most likely cjstic, at or 
near the level of the bifurcation of the aorta 






Tig 14 


Fig 16 


I ig 14 P>elo r ,ram showing right lateral rotation and 
nuJd hydronephrosis (Case if>) Is ole the lateral displace 
ment of the upper third of the ureter 
tig 15 a Right ventral rotation {Case 7) confirmed 
b> right oblique lateral pjelogram (inset) and at opera 
tion Jvote the elongated embryonic type of pelvis giving 
o2 clubbed abbreviated ealjees at fairly regular inter 
vals b Left ventral rotation (Case 3) proved b> left 


oblique lateral pjelogram (inset) The calyces m this 
instance are not clubbed and the pelvis more closely ap 
proximates the normal conformation 
I ig 16 Pyelogram demonstrating left ventral rotation 
(Case 5} as established by a left oblique lateral view (inset) 
which shows the pelvis directly ventral to the calyces 
fvote the embryonic type of pelvis with the distinguishing 
elongated cephalic calyx 
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Fir 17 Hilateral ventral rotatnn (Case 9) TyeloRrams 
hm the pelvc lying in the midportion of di«c shawl 
renal outline 1 ateral vie" s established the % entral lo 
cation of the pelves Note the lateral di placement of the 
upper portion of both ureters and the elongated cephalic 
caly\ on the left 

hurther weight is lent to this conception by 
the work of Brown who discovered an in 
hented factor of retardation in renal dc\clop 
ment following radiation of a strain of mice 
In order to form a functioning kidnej she 
found it absolutely necessarj that the ureter 
penetrate the blastemic mass Brown ex 
plained retarded ureteral grow th on the basis 
of a deficient or unbalanced germplasm In 
making tissue cultures Drew observed that 
although pure renal epithelium grew as 
undifferentiated sheets the addition of con 
nective tissue induced differentiation and the 
formation of rudimentary tubules 

Previous note has been made of the manner 
in which the nephrogenic tissue organizes 
around each branching of the tubal stem dur 
mg normal metanephne development All of 
these facts speak strongly for an activating or 
organizing power inherent in the ureter 
Pnman emphasized that at the tune of 
rotation the ureter branches ver> rapidly 
After providing this valuable clue toward 



solving the intricacies of rotation however he 
reverted to a mechanistic explanation He 
claimed that the divisions of the primary renal 
pelvis grow more easilv in the lateral and 
especial!} in the ventral direction because 
the growth m the dorsal and medial directions 
is limited b> dorsal bod} wall This belief 
seems untenable when one studies cross sec 
tions of embr} os during this period Figure 
21 (taken from Felix), representing a human 
embryo 19 4 millimeters in length shows that 
well through the stage of pelvic excursion the 
metanephros is surrounded b} the loose 
mesenchyme of the retropentoneum on its 
dorsal, medial, and lateral aspects 
It seems more logical to attack the problem 
by assuming that renal ascent and rotation 
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Tig ig Pjelogram showing left lateral rotation (Case 
16) rsote the elongation of the renal pelvi which suggests 
a renal tumor The ureter is displaced laterals in its upper 
third (Courtesj of T)r J F Luten ) 

represent characteristics of a higher type of 
kidney The mammalian kidney is advanced 
over the primitive metanephros seen m some 
vertebrates, such as the bird fan off shoot of 
man s family tree), by a more complicated 
ureteral development, mamffsted m part by 
a more fully dev eloped pelvis which undergoes 
a medial excursion 

Granting that the pelvic excursion is a 
manifestation of advanced renal dev elopment, 
how is it brought about- 5 Mention has been 
made of the manner in which tubules of the 
second and third order onward send out 2 
branches ventrdly to one in the dorsal di 
rection (Fig rB, c) When one considers how 
the elaborate ingrowth of metanephrogemc 
caps follows each successive division, this 
factor of excessive ventral branching con- 
tributes the first step toward explaining the 
change in the position of the pelvis 

A medial instead of a lateral movement of 
the pelvis is best explained by a process of 



Fig 20 Right \entral rotation attended by an excursion 
of the pelus of 360 degrees in the normal direction as in 
dicated by the dorsil course of the main vascuhr pedicle 
The mechanism is one of excessne rotation Note the tri 
angular flattened discoid shaped kidney Two groups of 
polar \cs«eb are «een (After Labcy and Paris ) 

dichotomy and lateral dominance as applied 
to the ureteral tree As a predominantly 
horizontal dichotomous branching takes place, 
lateral dominance influences a laterov entral 
growth of successive orders of tubules with 
an inevitable medial shift of the pelvis Figure 
22 (taken from Telix), a model of the right 
ureteral tree of an embryo 194 millimeters 
long shows how the early orders of tubules 
curve medially around the pelvis (also see 
Tig iC,c) 

A vicarious or reverse excursion of the pelvis 
would result from a transference of the lateral 
to a medial dominance An analogous trans- 
ference is common in other organs of the 
body Spemann and Falkenberg, for exam 
pie, traced various stages of a transposition 
ot the thoracic and abdominal viscera to a 
transference of the normal dominance of the 
right half of the blastoderm to an abnormal 
dominance of the left h ilf Either partial or 
complete transference may take place 

The infinite possibilities afforded by various 
degrees of transference of dominance, or by a 
deficiency or excess of those factors producing 
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I ig 21 Cro i action of a human embryo 104 millimeters in length honing the 
metanephros lying in the loo-c mesenchyme of the retropcntoncum Note the rela 
liselj enormou izc of the li\cr at thi tage (I rom I elix ) 


dominance could account for every possible 
tjpc of anomalous renal rotation The ulti 
mate causes of these changes art. still unde 
finable although from the experimental data 
so far available the> have been variously 
expressed as alterations in germplasm in 
hormonal activity or in metabolic activity 
or have been attributed to variations in the 
chemical structure or the temperature of the 
tissues at organization centers 

Apart from a faulty excursion of the pelvis 
an entirety different etiology must be con 
«idertd as the possible cause of dorsal and 
lateral rotation A late insertion of the ureter 
on an atypical aspect of the renal blastema is 
well within the realm of possibility At the 
time of the appearance of the ureteral bud the 
mesonephros and liver are undergoing rapid 


proliferation (Table I) The rapid expansion 
of these comparativety large intra abdominal 
organs results in a considerable widening of 
the abdominal region in the embryo and a 
lateral displacement of the woIffian ducts dur 
ing a critical stage in renal development 
Should the ureteral bud make a late appear 
ance it would arise from a more lateral posi 
tion than usual In the event of a delaved 
union with the renal blastema both com 
ponents would be older and a permanent 
anomalous position of the renal pelvis might 
result This circumstance might also arise 
from an abnormally high budding of the 
ureter from the woIffian duct 
The anomalies of renal rotation are common 
to both sexes 13 males and 6 females com 
prised this series In age the patients ranged 
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TABIC I -STAGES IN EARIA HUMAN EMBRYONIC PrVEl OTMENT 01 THE PRONEPHROS, 
TAB l E 1 MESOVFPHROS AND MPTANEPHROS 


Embr 

mm 

>0 

weeks 

Pronephros 

Me onephros 

Metanephros 

Renal vc rls 

Liver 

t 7 


Appears 








Growth 

Appears 



Vppear. 

45 

to 


Degenerates 

Rapid gtowt 

h 

Appearance of urrlrne 
bud and renal blastema 
which lies med ally 


Extensive prol If ration ol 

1 cells m lateral and 
ventral wall 

7 

5 




VUtanepheogemc cap 
(blastema) grown 
around uretenc bud 


Liver contin 
rapidly 

me to grow 

8 5 
to 

5 




Ureter grows cram ally 
into retropentoneum 




95 
to ! 
ij 

$ 

to 

6 



l _ . 

Uretenc bud halted by 
outgrowing collecting 
tubules of 1st order ' 

cstabli hing definitive 1 

level ol renal reins in 
foetus (2nd lumbar 
vertebra) 

Vesonrphnc arteries take 
origin as transverse 
branches of aorta 
lormation of terminal 
network— rete artrnosum 
urogemtale 



5 

to 

I 9 S 

6 

to 

9 


First period ol 
degeneratun 

Mr dull roljlion of pdni 
ts 5 mm pelvis and tst 
order of collecting 
tubules dorsal to ureter 
19 5 mm ureteric tree 
lateral to pelvis 
Formation of collecting 
tubules up to jth and 

6tb orders 

18 mm network comes 
into connecti in with 
vessel entering renal 
sinus \ essels ol meta 
nephros thus connected 
by mesonephric arteries 
to aotta 

1 

! 

to 

30 

10 


First period o! 
degeneration completed 
at 1 1 mm 

Second period of 

degeneration 

Some observers place 
completion of rotation 
at 30 mm (Fnman) 

»i mm mesonephne 
artery destined for 
metanephne di tin 
guished from its fell vw 
by a greater diameter 



7 <> 




1 

Vctual capsule of kidney 
f rst distinctly seen at 

70 mm Formation of 
collecting tubules of 
pth 10th and nth 
orders 





from r6 months to 53 years, the average age 
being 29 years at the tune the condition was 
recognized The incidence of the various 
anomalies is listed in Table II No case ex- 
hibited dorsal rotation 1 although Campbell has 
seen 2, and Papin a number of cases of this 
type There is apparently no predilection to 


’Mnce this paper was submitted for j ubticalion a esse of left dorsal 
rotation came t > necropsy at the University of California Hospital A 
bnti report of the findings is here appended through the courtesy of 
the Department of Medicine 

The patient a white male *j years of age succumbed to aleucemic 
lymphatic leucemia He had given no history of any urinary disturbance 
and had presented no symptoms which would direct attention to the 
anomaly During his hospital stay the unne was found to contain a few 
red blood cell but no pus cells or organisms 
At necropsy both kidneys were found in the usual lumbar position 
and both snowed widely exposed calyces which could be traced almost 
t<» thei insert on in the parenchyma (Fig 4) The right kidney was 
normally rotated but the left demonstrated a dorsal rotation The 
blood vessel took a dorsal course m entering the tulum of the anotna 
lous member indicating excessive rather than revers rotation Several 
cysts about 1 centimeter in d ameter were scattered throughout its 


cither the right or the left side, the right being 
affected io times and the left j 3 times 

SYMPTOMS 

Uncomplicated derangements of renal ro- 
tation give rise to few, if any symptoms 
(Table II) A dull, aching, homohteral pain 
in the lumbar region is the most constant 
complaint One patient having a right ven- 
tromedial deformity , complicated by infection 
and hydronephrosis, experienced pain in the 
right upper abdominal quadrant which com 
pletely disappeared following nephrectomy 
Hematuria is occasionally observed The 
bleeding, which vanes greatly in amount, can 
be traced universally to the affected kidney 
Other symptoms are caused by some asso 
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h ji Model of the njrht ureteral tree of a human 
embno 194 millimeters in length «een from the front at 
the completion of prlnc excursion Note the embrjonic 
tvpe of pelvi. The earls orders of tubules curve medial!} 
around the pel ^ in the direction of the two arrow This 
rn echini m prt lu es the normal medial rccunon of the 
pelvis P and Z denote the pole and central tubules re 
pecmel} (hrom helix) 

ciand condition In fact the numerous 
complaint* which ari<sc from the complications 
ot anomalous rotation often direct attention 
to the underhing malformation 

DIAGNOSIS 

\1 though it is possible on cstremch rare 
occasions to palpate the hilum renale in its 
anomalous position in most instances p\elo 
graphic studies are neccssar\ for an accurate 
clinical diagnosis While the anteroposterior 
p\elogram senes to identif\ lateral rotation 
(Jigs J4 and iq) the onh method of dif 
ferentiating the tvpe* dimealh in which the 
cahees o\erhe the pelvis is bs means of 
lateral or stereoscopic views (Figs 13 and 
16) The greatest difficult is encountered 
in recognizing \ entromedial rotation because 
this anomah «o doscl} approximates the 
normal position of the kidne> (Figs 1 2 and 23) 
It is important to distinguish between 
anomalous rotation and torsion on the longi 


TABLE II — ANALYSIS OF 19 CASES OF 
ANOMALOUS REN \L ROTATION 1 
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tudinal axis of the kidney A p\elogram 
which shows the characteristics of an embn 
omc pd Ms or di«do es the presence of one of 
the obvious causes of torsion such as a retro- 
pentoneal tumor facilitates the diagno~is \t 
operation or necrops\ of course the dis 
tinction can easil\ be made on the basis of the 
different pathological features of the 2 con 
ditions 

Bilateral anomalous rotation ma\ be mis 
taken for horseshoe kidne\ The palpation of 
an isthmus howe\ er or the demonstration of 
its presence m the roentgenogram will sene 
to identify the latter malformation Ectopic 
kidnevs are easih identified bj theirabnonnal 
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Fig 23 Left \entromedial rotation complicated by 
hydronephrosis and infection (Case 14) Obstruction 
caused by aberrant arteiy constricting ureteropelvic June 
tion The pvelogram so closely resembles that of a nor 
mally rotated kidney that the diagnosis w as not suspected 
until the renal pelvis was found located ventral to the 
vascular pedicle at operation (py eloplasty ) 

location and short ureters Baggio called 
attention to the danger of failing to recognize 
anomalous rotation when ptosis is present 
Finally , the py elographic picture of elongated, 
narrow cal j ces may suggest renal tumor (Fig 
19), or polycystic disease Lateral displace 
ment of the upper portion of the ureter is 
another sign which is seen in both renal tumor 
and anomalous rotation 

COMPLICATIONS 

Renal infection and hydronephrosis each 
occurred 9 times in the 23 anomalies of the 
present series (Table II) They were asso 
ciated in 5 instances, and occurred separately 
in 4 instances The causatrve agents produc 
mg hydronephrosis were (1) bands of connec- 
tive tissue which fixed the upper part of the 
ureter and adjacent renal pelvis to the renal 
parenchyma and peritoneum, preventing a 



cysts are seen showing through the capsule 

free pyelo ureteral motility, a factor stressed 
by Herrick, de la Pena, and Raguz, (2) the 
compression of the ureteropelvic junction bv 
an aberrant blood vessel, (3) congenital stric- 
ture of the ureteropelvic junction, and (4) 
nephroptosis producing an angulation of the 
ureteropelv zc junction The combined factors 
of nephroptosis and fibrous bands contributed 
to hydronephrosis in 4 instances, nephroptosis 
alone in 2, aberrant blood vessels in 2, and 
congenital stricture in 1 instance The pres 
ence of 1 ureteral calculus complicated one 
case of non rotation, the malformation being 
discovered on pyelography Dr A Vitale, 
in 1930, reported the uncommon coincidence 
of tuberculosis and renal tumor in anomalous 
rotation 
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Strangulation may be a more frequent com 
plication of the anomalies of rotation than is 
generally suspected The renal bleeding in 
these conditions has never been satisfactorily 
explained An area of strangulation too mild 
to evoke any svmptom other than hematuria 
could well be produced by a transient com 
presbion or angulation of one or more of the 
frequently associated aberrant blood vessels 
Although severe recognizable degrees of 
strangulation may occur m faulty rotation, 
as in Westcrbom s patient the acute condi 
Hon is more often encountered in renal torsion 

PROGNOSIS 

Anomalous rotation is an abnormality 
which is entirely compatible with a healthy 
existence Vs is true of any congenital renal 
malformation however there is an increased 
incidence of dangerous complications (Table 
II) such as obstruction and infection The 
prognosis rests largely upon the nature and 
seventy of these complications being better 
for a unilateral than for a bilateral anomaly 
In the present series no fatality occurred al 
though one patient was critically ill from a 
bilateral hydronephrosis complicating bi 
lateral non rotation (Case 8) 

TREATMENT 

When unassociated with other renal ab 
normality the treatment of the errors of ro 
tation is chiefly symptomatic Some cases 
are disco\ered accidentally as during the in 
vcstigation of the opposite kidney and re 
quire no treatment Relief from renal bleed 
ing is usually afforded by pelvic lavage with 
o j to 1 per cent silver nitrate, physiological 
serum mixed with adrenalin or 30 per cent 
sodium iodide Rodriguez and Ajamil re 
ported success following the use of the 2 latter 
solutions When pain over the region of the 
kidney is a persistent symptom nephropexy 
combined with pelvo ureterolysis may be car 
lied out with a good expectancy of relief 
Renal sympathectomy may also prove help 
ful although in the absence of a normal vascu 
lar pedicle it may be impossible to identify the 
sympathetic plexus 

Pyelonephritis occurring m the absence of 
obstruction, should be treated conservatively 


Hydronephrosis may be relieved by some 
form of plastic operation on the pelvis as in 
Case 14 and that reported by Moore, by pelvo 
ureterolysis or by nephropexy, depending 
upon the etiological factor For advanced 
hydronephrosis however, nephrectomy is 
indicated provided the function of the oppo 
site kidney permits (Cases 10 and 13) Acute 
renal strangulation as evidenced by a painful 
mass in the region of the kidney, hematuria, 
nausea vomiting and shock requires »m 
mediate exploration If the normal color of 
the organ is restored by relieving the torsion 
nephropexy becomes the operation of choice 
In the presence of gangrene nephrectomy is 
imperative 

It is essential that the surgeon be familiar 
with the pathological characteristics of the 
anomalies of rotation A knowledge of the 
position of the pelvis obtained before opera 
tion will determine and facilitate the approach 
and eliminate needless manipulations No 
aberrant blood vessel should be divided with 
out preliminary compression in order to 
ascertain that it may be sacrificed without 
endangering the vitality of the kidney If a 
wide area of discoloration appears on the 
renal surface following this maneuver the 
vessel must be preserved The importance of 
freeing the renal pelvis and ureter from adher 
ent fibrous bands and peritoneum is obvious 
In performing a nephropexy, the anomalous 
rotation if deviating to any marked degree 
from the normal should be retained (Fig 
10) for, in most instances the conversion of 
this anomalous rotation to the position of a 
normal kidney would produce torsion of the 
ureter, displace adjacent intraperitoneal vis 
cera and require the division or angulation 
of important blood vessels 

SUUUARV 

1 The anomalies of renal rotation, exclu 
sive of ectopic and fusional deformities may 
be divided into 4 main types (1) ventral or 
non rotation (rarely excessive rotation), (2) 
ventromedial or incomplete rotation, (3) 
lateral rotation (reverse or excessive rotation) 
(4) dorsal rotation (excessive or reverse) 

2 The change in the position of the hilum 
renale which takes place during early embiy 
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onto life results- from a differential rt jo**aI 
growth within the metanephros rather than 
from an actual rotation ot the entire organ 

3 Hypotheses concerning the etiologv of 
anomalous rotation are advanced emphasis 
being placed on such mtrarenal forces as the 
organizing activitv ot the ureteral tree as 
opposed to an\ txtrarenal mechanical in- 
fluence 

4 The clinical aspects ot the condition arc 
discussed and iq cases summarized 

I wish to express ov appreciation to Dr Edna P 
Alyea Dr Frank Ifinman and Dr John B deC M 
Saunders for their valuable a>fc*ance m the preparation 
of thi" paper 
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Fig 4 \lbee reconstruction 


tabulum the abductor muscles being anchored 
in a bed lower down on the shaft (Fig 5) 
Magnuson implants the reshaped neck in a 
bed in the head and also transplants the 
greater trochanter with attached muscles 
lower (Fig 6) Brackett places the proximal 
end of the distal fragment of an intertro 
chant eric osteotomy into a similar bed in the 
head (Fig 7) \s all of these reconstructions 
are less shocking than the bone graft proce 
dure they ha\e their place when chosen for 
individuals not in ph) sical condition to toler 
ate the major procedure The placement of 
cancellous bone of the neck against the 
acetabular cartilage howe\er is very prone 
to cause irritation and subsequent arthritis 
The frequency of this pseudo arthrosis in 
elderly patients leads one to consider palhativ e 
procedures Will these simpler less trauma 
tizing osteotomies produce stable painless 
hips 3 The osteotomy of Lorenz aims at placing 
a portion of the femoral shaft under the head 
itself thus passing the weight bearing stresses 
directly to the head instead of through the 
medium of the pseudo arthrosis (Fig 8) 
Schanz described two osteotomies a high and 
a low In this pathological entity, we are 
concerned only with the high type which is 



Pi 6 Magnuson recon truction 



Fig 5 Colonna reconstruction 


performed in the intertrochanteric region but 
for the explicit purpose of markedly abducting 
the distal fragment if the head is moyable 
\\ hen bony union occurs between the femoral 
shaft fragments m this position and the leg 
adducted to neutral for weight bearing the 
proximal fragment accompanies the distal 
w hich changes the pseudo arthrosis fracture 
line from its original \ertical position with 
se\ere sheering stresses to one more or less 
horizontal with associated pressure stresses 
(Fig 9) This static change may produce late 
bony healing of the pseudo arthrosis as was 
observed by Schanz and later explained by 
Pauwels on the basis of Roux s law (13) 
Occasionally all operative procedures may 
fail either because of technical errors or be 
cause of shortcomings of the procedures The 
final solution is an arthrodesis of the hip joint 
(Fig xo) Gill ad\ ocates the use of this pro 
cedure at an early stage eyen 4 months after 
institution of conservative treatment with 
failure to obtain bony union At first glance 
this view may be condemned as bung too 
radical but it does decrease the temporary 
disability and quickly replaces the individual 
at his occupation a point of great importance 
in the laboring class on whom a pseudo 


1 1„ 7 Brackett reconstruction 
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Fi{, 8 Lorenz osteotomy fig 9 Schanz osteotomy 


arthrosis of the femoral neck places great 
financial strain An arthrodesed hip joint m 
good position allows the individual to do 
almost ever} thing easil} except lace his shoe, 
some acquire even this ability The operative 
trauma, however, is more severe than that 
associated \ ith palliative procedures, hence 
this type of surger> must be reserved for 
individuals m at least fair general condition 
A large number of patients because of elec 
tton or poor ph> steal condition must be 
treated conservative!} In this categor} falls 
ph}siotherapy, crutches, canes, bracts., and 
pelvic belts, or combinations of these A 
properly fitted caliper brace v ith well fitted 
Thomas ring for ischial weight bearing re 
Iteves the pseudo arthrosis of sheering stresses 
The pelvic belt b> its tight compression forces 
the femora against the ilia, thereby reducing 
the upward glide of the hip at each step to 
a minimum Inductotherm heat has a direct 
effect on associated arthritic changes 

The following statistics are a composite 
from the Orthopedic Departments of the 
Universities of Iowa and Nebraska, division 
is made according to the t>pe of treatment 
instituted 

Open reduction with use of Albee bone 
graft was used in 5 cases— 4 males and 1 fe- 
male, whose average age was 43 years, and 
who were observed an average of 3 6 years 
The results were good with bony union, good 
motion, no pain in r patient fair with bony 
union, limited motion, and slight ache in 2 
patients, and poor with non union in 2 pa 
tients 

Thus onl} 60 per cent favorable end-results 
were obtained A sixth case seen after having 


the graft procedure performed elsewhere with 
a good bon> fracture union, had a stiff hip 
from the extra articular bone production, 
doubtless produced b> the stripping and dis 
section ncccssar) for adequate exposure of 
this area 

Open reduction with use of the Smith 
Petersen nail was used in 2 cases, 2 males, 28 
and 51 years of age respective!} Average ob 
scrvation w as 1 7 months One head fragment 
was necrotic The results were poor with non 
union and increasing varus in both cases The 
mefficienc} of nailing would seem well illus 
trated in these 2 cases 

The Whitman reconstruction was done in 
18 cases, 5 males, 13 females The average age 
was 54 }ears, average observation, 3 6 years 
Three head fragments were necrotic The 
results were good with no support needed, 
useful motion, stable, occasional slight ache 
m 5 cases, fair with cane neccssar}, motion 
slightly limited, occasional slight ache in 4 
cases, and poor with crutches necessary, un- 
stable, severe pain or no motion in 9 cases 

The large number of failures, 50 per cent, 
must be ascribed to the method itself, which 



Hig 10 Arthrodesis of hip joint 
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aims at restoration of painless motion with 
stability Three of the poor results are due to 
spontaneous bony ankylosis late after opera 
tion which even though sen mg as stable pain 
Jess hips must be classified as poor Whitman 
reconstruction results 

The Brackett reconstruction was used in 3 
cases, 1 male, 2 females The average age of 
patients was 41 2 years average observation, 
1 2 years One head fragment was necrotic 
The results were good with no support neces 
sary, useful motion no pain in 1 case poor 
with pam or instability in 2 cases 

Of the two poor results one was due to a 
technical error, the other to osteoarthritis 

The Lorenz osteotomy was performed m 9 
cases, r male, 8 females The av erage age was 
62 y ears , av erage observation, 5 4 > ears The 
results were good with no support necessary 
motion adeauate to tie shoe slight ache in 2 
cases fair with cane necessary occasional 
pain in 2 casts and poor with pam marked 
m 5 cas s 

The preponderance of poor results is caused 
bv four technical errors as demonstrated by 
roentgenograms showing the osteotomy sites 
either too high or too low or the distal frag 
ments improperly placed under the head in 
all fairness to the method, these errors must 
be excluded which produces 80 per cent fnor 
able end results 

Schanz osteotomy was done in 3 cases 2 
males 1 female The a\ erage age was 57 
years, average observation 33 years The 
results were good with no support necessary 
no pam adequate motion in r case and fair 
with no support necessary, occasional slight 
ache, and restricted motion m 2 cases Late 
bony union was not observ ed 

la t case fusion of the hip was done The 
patient was a female, age 37 years observed 
3 4 yeats The head fragment was living The 
result was good 

In the same category may be placed three 
of the poor Whitman reconstructions which 
however, served as good arthrodesed hips 
Functionally these cases had excellent re 
suits The disability connected with an ar 
throdesed hip joint in 20 degrees of flexion 
and with neutral abduction and adduction is 
about 20 to *5 Per the entire leg 


The tuber seat brace was used in 13 cases, 
6 males, 7 females The average age was 64 
years, average observation r 5 years Four 
head fragments were necrotic The results 
were good with no additional support neces 
sary in 3 cases, poor with additional support 
necessary in 10 cases 

A pelvic belt and physiotherapy were used 
in 13 cases, 5 males 8 females The average 
age was 66 years, average observation, 1 7 
years Two head fragments were necrotic 
The results were good with no additional 
support necessary m 2 cases and poor with 
added support necessary in n cases 

Twenty four cases were unsuitable for 
treatment and of these 7 head fragments were 
necrotic 

CONCLUSIONS 

1 The bone graft procedure of Albee is a 
radical surgical procedure producing only 60 
per cent good results in this series Its use 
m individuals of advanced years or with ar 
thritic changes in the hip would seem to be 
contra indicated Certainly the surgeon must 
be adept and efficient to obtain best results 
in this procedure 

2 Open reduction and fixation with the 
Smith Petersen nail is not adequate for a 
pseudo arthrosis with a head fragment mark 
edly atrophic or definitely necrotic Its use 
should probably be restricted to treatment of 
fresh fractures 

3 The Whitman reconstruction which pro 
duced 60 per cent favorable end results is too 
often followed by late osteo arthritic changes 
with associated pain and by instability due to 
luxation 

4 The Brackett reconstruction producing 
33} J P er cent good results is technically more 
difficult than the Whitman procedure 

5 Both Lorenz and Schanz osteotomies are 
excellent selections in altering the static 
stresses about the femoral neck. These pro 
cedures are not as severe as any of the re 
constructions but offer technical difficulties 
Excluding technical errors end results were 
favorable in 87 per cent of cases 

6 Operative fusion of the hip is a radical 
but sound procedure especially in individuals 
of the labonng class where quick return to 
work and stability are essential 
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7 As stressed by Brackett, individual case 
stud} is necessarj m an attempt to determine 
the procedure the individual will best tolerate 
and that gives due consideration to his local 
physical assets, anatomical and physiological 
A plan of attack suggested is as follows 

A If patient’s general condition is good 
with (1) the head Inmg, open reduction, fixa 
tion with bone graft should be done (2) 
with head necrotir and (a) neck present, re- 
construction of Albee or Whitman is method 
of choice, (b) if neck is absent, reconstruction 
of Colonna type should be done (3) If os 
teo arthritis is marked, fusion of hip joint is 
method of choice 

B If general condition is fair with (x) head 
living, reconstruction of Brackett or Mag 
nuson type, (2) with head necrotic, osteotomy 
of Lorenz or Schanz, should be used 

C If patient’s general condition is poor 
whether head is Inmg or dead the treatment 
is (a) osteotomy of Lorenz or Schanz or (b) 
support alone 
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Tig i Anatomy of congenital type of hernia into the 
processus vaginalis 

Fir * The cremaster muscle and fascia is shown cover 
mg the lateral and anterior surfaces of the cord and testicle 
This structure may completely envelop the te tide The 
relationships of the sac m congenital type of hernia are also 

Fig j a Inci ion through the cremaster muscle in order 
to expose the cord and peritoneal sac The fascia of the 
external oblique has been incised and its leaves retracted 
Care should be exercised to avoid the llio-mguinal nerve 
In indirect inguinal types of hernia the peritoneal sac is 
never found outside the cremaster muscle b Injection of 



fluid betv een the peritoneal process and the cord in order to 
facilitate dissection Either vi ater or normal saline solution 
may be used Injection should be done after the sac is 

Fig 4 Method of separation of the sac from the cord by 
blunt dissection This may also be accompli hed by inci 
Sion with a knife from the peritoneal side throu h the 

Fig $ a The proximal end of the divided sac has been 
separated from the cord and ligated as high as possible 
The lower portion is di sected to the level of the epididymis 
b The di tal portion of the sac has been everted as in the 
bottle type of operation Some surgeons prefer to invert 
this portion of the sac others do not disturb it but allow 
it to drop back unsutured 

Fig 6 It is essential to replace the testicle within the 
cremaster muscle This may be diff cult The testicle is 
here shown improperly placed out ide of the cremaster 
muscle The opening in the muscle i not usually as clearly 
defined as in the drawing 
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CLINICAL SURGERY 


FROM THE M1UVAVKEE CHILDREN S HOSPITAL 

TECHNICAL NOTES ON CONGENITAL INDIRECT 
INGUINAL HERNIA 


STANLEY J SEEGER, M D , T A C S , Milwaukee, Wisconsin 


T HE surgical treatment of congenital in 
guinal hernia presents several technical 
problems two of which deserve discus 
sion The first of these is the anatomy of 
thehemiahacandthetechmqueofremovingitfrom 
the spermatic cord The second is the anatomical 
relationships of the cremaster muscle, the hernial 
sac, the testicle and the spermatic cord Failure 
to observe the importance of these relationships 
may lead to malposition of the testicle following 
operation 

The term ‘congenital hernia’ does not refer to 
the fact that a hernia exists at birth It describes 
the type of hernia in which the congenital pouch 
of peritoneum, which precedes the cord and testicle 
in its descent remains patent throughout and 
unclosed at any point Jn congenital hernia the 
tunica vaginalis communicates directly with the 
cavity of the peritoneum so that the peritoneal 
contents may descend within this sac and lie in 
contact with the testicle N ormally , the processus 
vaginalis, which is patent for a month after birth 
in about 50 per cent of infants, soon becomes 
occluded by adhesion or zygosis at two points 
The upper point of occlusion takes place at the 
internal abdominal ring, and the lower point at a 
short distance above the testicle According to 
Keith, m 30 per cent of children, occlusion takes 
place at the internal abdominal ring some con 
siderable time after birth or it fails altogether, m 
which latter case the sac of a true congenital type 
of inguinal hernia exists This is m accord with 
our experience at the Milwaukee Children’s Hos 
pital where approximately one third of the cases of 
indirect inguinal hernia are of the congenital type 
In dealing with this type of hernia it is neces 
sary to divide the sac This is done at approx 
imately the middle The upper portion is then 
separated from the spermatic cord and is treated 
as is the sac in scrotal types of hernia The lower 


portion of the sac is v mously treated by surgeons 
Some surgeons treat the sac as a hvdrocele sac, 
some fashion a new tunica vaginalis while others 
do not touch the lower portion of the sac, but 
allow its divided end to drop back unsutured The 
sac is often rather firmly attached to the cord, and 
in many instances the peritoneum is a very friable 
structure Many years ago Bevan suggested that 
in these cases the dissection of the peritoneum 
from the cord could be made much easier by the 
injection of fluid, either water or normal saline 
solution, between the peritoneum and the struc- 



Fig 7 Inversion of the scrotum over the index fincer in 
order to insure proper replacement of the testicle within the 
cremaster muscle and fascia 
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FROM THE SURGICAL UNIT OF THE WELSH NATION 11 SCHOOL OF MFDICJNF, CARDIFF 

THE TREATMENT OF THORACIC EMPYEMA 

A Ld ABREU, Ch M , F R C S , Cardiff, Wales 


T HE technical details of empyema dram 
age are simple the chief responsibilities 
of the surgeon are to determine when, 
where, and for how long to dram If the 
chest is opened too soon especially for sy npneu 
raorac empyema the vital capacity already de 
creased will be further lowered by sev ere mechan 
ica! disturbances of the mediastinum which follow 
the creation of an open pneumothorax before the 
abscess has localized or the central structures 
have become fixed by adhesions Brock 1 has also 
demonstrated that the entry of air to the pleural 
ca\ it> encourages absorption of pleural fluids if 
the effusion is purulent, the toxemia is thereby 
increased Sudden decompression by the with 
draw al of large quantities of fluid mav cause 
death If, however drainage is postponed too 
long, thickening of the visceral pleura and pro- 
longed collapse of the lung will delav that expan 
sion of the lung which is so necessary for oblitera 
tion of the empy ema cav ity The correct moment 
for drainage is when the pus is moderately thick 
Acute empyema m infants causes a fairly high 
mortality rate partly because of the extreme 
mobility of the diaphragm and because of too 
early drainage by open operation 

PREPARATION 

Pleural puncture and aspiration Since empye 
ma is never an acute surgical emergency, the 
pre operativ e management can be earned out 
deliberately Our first duty is to ascertain the 
type of pleural exudate and its bacteriology by 
paracentesis A common error is to allow air into 
the chest during the aspiration of the fluid 
(whether done for diagnostic or therapeutic 
reasons) and this is due to slovenly technique 

method 

Diagnostic puncture If the empvema is basal 
the patient is propped up and leans forward on 
pillows or a cardiac bed rest In nerv ous subjects 
a sedative is employed and no hesitation is felt 
about using morphia in reasonable doses The 
skm ov erlymg the intercostal space is infiltrated 

1 Brock R C Observations oa pleural absotplwR Bctt J 
Surg 19J3-34 <>50 


with i per cent novocam and then the deeper 
tissues including the parietal pleura through the 
hypodermic needle mounted on a 2 cubic centi 
meter record syringe After full anesthetization 
the same needle is advanced into the pleural 
cavity If the purulent fluid is thin it will be 
drawn easily through the hypodermic needle If 
no fluid is obtained the pus is probably thick and 
a larger needle on a syringe is employed and a 
sample of pus is withdrawn and examined bac 
tenologically Under no circumstances is the 
barrel of the svringe disconnected while the 
needle is in the pleural cavity, as air would 
thereby enter 

Therapeutic aspirations These are performed 
under local anesthesia in this clinic a two way 
sy nnge of tht Dieulafoy type (Fig 1) is preferred 
to a Potain aspirator or a reversed artificial 
pneumothorax apparatus The apparatus is as 
sembled as shown in Figure 1, and the needle 
introduced into the pleural cavity The plunger 
is withdrawn until the barrel of the syTinge is full 
and then the two way tap is turned and the pus 
is expressed into a receiver The maneuver is 
repeated until sufficient pus has been removed 
The onset of cough or dyspnea is an indication 
to cease aspiration 

The disadiantagcs of repeated aspiration In 
nervous patients repeated skin anesthetizations 
are undesirable and the needle tracks mav get 
infected The simple operation advised by Tudor 
Edwards is extremely v aluable m such conditions 
Under local anesthesia a segment of nb is resected 
subpenosteally and the wound is lightly packed 
with flavine gauze When aspiration is required 
the gauze is removed and the pus is ev acuated by 
a tw o way syringe the procedure is quite painless 
After an interval the pus becomes thicker and 
then the pleura is incised and continuous tube 
drainage is instituted 

INTERCOSTAL DRAINAGE 

Repeated aspiration of thm streptococcal effu- 
sion in ill patients mav be too disturbing or fail 
to control the toxemia and the pressure dis 
turbances, and closed air tight intercostal dram 
age is then desirable This is usually accomplished 
209 
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Fig i Two way syringe used for therapeutic para 
centesis The trocar is shown partly withdrawn 

by pa sing a trocar and cannula through an 
anesthetized area into the pleural cavity the 
trocar is then withdrawn and a self retaining 
catheter of the de Pezzer or Malecot type is in 
serted b\ means of the appropriate introducer 
In this clinic the following simple maneuver has 
proved useful and efficient 
Preliminary treatment The patient need not be 
moved to the operating theater A preliminary 


sedative such as morphia is given and the chest 
wall is sterilized m the usual manner The 
patient leans forward on pillows or a cardiac rest 
Apparatus required (r) The trocar The one 
employed is that designed b\ Hamilton Bailey 
for use in performing suprapubic cystostomv' 
(Fig 2) (2) The catheter /his is of the Malecot 
type and has a peciallv re inforced tip (Fig 2) 
(3) The drainage bottle The whole apparatus is 
assembled as shown in Figure 3 The sterilized 
catheter is connected bv a hollow glass tube to a 
length of rubber tubing which is attached to a 
long glass tube leading through a perforated rub- 
ber bung to antiseptic fluid in the bottom of the 
bottle This is to ensure a water sealed drainage 
svstem a smaller glass tube allows air and gas 
to escape from the svstem 

The operation The overlying shin and pleura 
are thoroughly anesthetized with novocam 1 per 
cent solution After the pleura has been tnfil 
trated the needle is advanced through it still 
connected to the barrel of the svnnge The 
plunger is then withdrawn and the escape of pus 
will confirm the choice of site for drainage A 
small incision is made through the shin The 
trocar is passed through the tip of the catheter 
which has been assembled to the drainage bot 
tie in order to prev ent the entrance of air in 
to the chest at any stage of the operation The 

Tli 1«1T d 0. Cittoft owd with 1 lire nud by th Gcmlo- 
C nntij M f tt nn( Co Lo do W I 
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tig 4 a left The trocar and catheter after the parietal pleura has heen punctured b, After with 
draw at of the trocar 


catheter is stretched out along the trocar to method is not to be used as a substitute for formal 

flatten out the flange {The metal cuff at the rtb resection and drainage except occasional!} m 

ba«e of the bajonet point will pre\ent the trocar children Its mam employment is as a prehminxr} 

from perforating the catheter tip too far) The to nb resection and in the management of sec 

trocar n> pushed into the pleural effusion until ondanlj infected tuberculous effusions 

the flange is past the panetal pleura The Disadvantages oj inter cos tat drainage The tube 
catheter is then allowed to relax so that the ma> become blocked b> fibrin clots and will 

rubber flange opens out and ts left fitting snugly easily slip out of the chest unless fixed to the skin 

against the panetal pleura when the trocar has bj a silkworm gut suture If the pus ceases to 

been withdrawn (Fig 4) Pus can now flow out flow out, the tube should be “milked”, jf this fails 

of the chest wathout loss of the negatnc mtra- the patent} of the tube should be tested bv 

pleural pressure This will be demonstrated b> passing a gum clastic bougie or a metal st>let along 

observing the nse and fall of the fluid in the long it Repeated blockage bj fibrin clots indicates 

glass tube with each respirator} excursion This the necessity for rib resection and drainage 



Fi s s aandb Tudor Edwards' costolome c The eostotoaie ,n position and about (o drnde the nb 
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fig 6 Evasion of sfgmrnt of intercostal nerve after rib 
resection to prevent postoperative pain 


RIB RESJCTION AND PLEUROTOMV 

The advantages and disadvantages of dosed 
and open drainage will be discussed later When 
the pus is rrejmv no time should be lost in carry 
ing out rib resection and pleurotomy The patient 
is preferably placed ly ing on the sound side with 
the front of the thorax supported by a chest piece 
padded with sorbo rubber or supported b> pillows 
and sandbags the head and upper part of the 
thorax are well raised b> pillows The operation 
is usually earned out under local anesthesia m 
very nervous patients or young children gas and 
ox> gen is administered 

lute for resection The site for resection depends 
entirelv on the situation and sue of the emp> ema 
In basal empjema the commonest site is just 
above the lowest level of the cavity m the mid 
axillary line If the tube be placed too low the 
ascent of the diaphragm (which usually follows 
drainage) will block the tube The ninth rib is 
certainly the lowest that should be chosen and 
usually better results follow removal of portions 
of the seventh or eighth ribs If the opening is 
iurther forward than the midaxiTlary line the pus 
will gravitate further backward and escape 
evacuation if the tube is too posterior the 
position of the patient as he lies m bed wall block 
the tube if fas is usually the case) closed drainage 
methods are employed Moreover the investiga 
tion of chronic empyema sinuses shows that the 
posterolateral part of the lung is usually later in 
expanding than that occupying the costov ertebral 
sulcus Apical empyema cavities are drained 
anteriorly or in the axilla while interlobar em 
pyema cavities are drained according to their 
anatomical location by anteroposterior lateral 
and oblique roentgenological v lews 

The incision An incision (about 2)4 inches) 
that is oblique rather than along the line of the 


nb is preferred for the following reasons (r) The 
muscle fibers can be split along the direction of 
their fibers, and this prevents the tendency for 
cellulitis or suppuration to proceed along muscu 
hr planes and (2) the tube lies more comfortably 
since in an incision along the line of the rib the 
skin opening frequently does not correspond 
accurately with the opening made in the pleura 
after nb resection 

Before the periosteum over the nb is incised 
the empyema is needled to confirm the presence 
of pus directly beneath the space to be opened 
If the needling shows that an error in choice of 
nb has been made, an oblique incision can readily 
be enlarged either up or down and another space 
needled The periosteum of the nb is incised for 
2 to 3 inches and then cleared by a Faraboeuf s 
raspatory It is unnecessary to emphasize the 
well known rule that when the periosteum is 
cleared from the ribs the operator should work 
along the line of the intercostal muscles 1 e in 
cleanng the upper edge the raspatory passes from 
behind forward and in reverse direction when 
cleanng the lower edge A Doyens raspatory 
clears the periosteum from the deep surface of the 
nb Two inches of nb are then removed bv 
means of bone cutting forceps or better by using 
a costotome of the \ermehren tvpe (that illus- 
trated is devised by Tudor Edwards Fig 5) 

The intercostal nerie A common complaint bv 
the patient after nb resection and drainage is 
pain which radiates anteriorly along the course 
of the intercostal nerve and this is due to the 
pressure of the tube To prevent this the nerve 
is exposed by blunt dissection of the neurov ascular 
bundle after the rib has been resected A suitable 
portion is then excised (Fig 6) We have found 
this little addition to the operation to be of great 
benefit 

PLEUROTOiTV 

The posterior periosteum and the pleura are 
incised and the cavity is explored with the finger 
to make sure that the tube will lie near the 
bottom of the cavity In pneumococcal post 
pneumonic empyema large fibnn clots may re 
quire removal with forceps as otherwise they will 
block the drainage tube Unless the pus is ex 
ceptionally thick closed drainage is always em 
ployed The reasons for this are (1) that it enables 
a negative pressure to be established in the 
thorax and this greatly aids the rate of pulmonary 
expansion (2) that it does away with the necessity 
for frequent and disturbing changes of dressings 
and (3) it allows the cav ity to be irrigated without 
disturbing the patient appreciably The Tudor 
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Edwards’ type of tube is used (Fig 7 ) and the 
muscles are sutured around this to ensure air tight 
drainage and to anchor it firmly Al ter th e wound 
has been lightly dosed with interrupted silkworm 
gut sutures, the outer flange of the tube is fixed in 
place with elastoplast strips (Fig 8 ) and con 
nected to a bottle, as after intercostal drainage, 
and a clip is placed on the small irrigation tube 
Postoperative care The patient is propped up 
m bed immediately on returning to the ward and 
from the outset is encouraged to breathe deeply 
Great assistance m this respect is obtained by the 
use of breathing exercises conducted twice daily 
under the care of a masseuse As soon as possible 
the patient is encouraged to dnnh and eat normal 
food to remov e the atmosphere of im ahdism On 
the next day the empyema is washed out with 
Dakin’s solution This irrigation prevents the 
tube from being blocked and is a powerful dis* 
sober of fihnn and so prexents a thick deposit of 
fibrous tissue developing oxer the visceral pleura 
which might delay lung expansion If there is a 
bronchopleural fistula, irrigation is not employed, 
such a complication is detected at once if the 
patient says that he can taste the fluid or if he 
coughs violently as soon as the irrigation is com 
menced If the tube becomes blocked a stiff gum 
elastic bougie is passed down the rubber tube, 
if this together with irrigation fads to produce a 
clean passage the tube is taken out and the wound 
is searched for fibrin dots which are removed and 
the tube is re inserted 

When to remote the tube The canty requires a 
drainage tube until the lung has completely ex 
panded out to the chest wall The commonest 
cause of a chronic empy ema is premature removal 
of the tube If the closed drainage system is 
working adequately and pus is escaping, the 
system can be maintained for weeks or months 
The safest method of estimating lung expansion 
is by means of a roentgenogram taken after 
hpiodol has been allow ed to ran into the tube with 
the patient lying on his sound side By this 
means the exact boundaries of the cavity can be 
delineated and faulty positions of the tube noted 
and corrected (The tube may require lengthen 
mg or shortening ) In many patients the closed 



drainage system can be dispensed with in about a 
fortnight, and an open tube substituted and the 
pus allow ed to flow out on to the dressings The 
advantage of such a conversion is that the patient 
cm be allow ed to get out of bed If, however, the 
lung is slow to expand, a continued use of the 
dosed drainage together with the application of 
suction drainage is indicated E\ en with cases of 
long standing chronic empyema (the treatment of 
which cannot be described here) re drainage by 
this method may be so effective that thoraco- 
plasty and other measures can be avoided 

prognosis 

In previously healthy adults the prognosis of 
acute empvema is very good provided the cause 
of the empy ema is a straightforward pneumonia 
and not a result of generalized septicemia and 
pyemia Empyema secondary to bronchiectasis 
and lung abscess is a grave complication and is 
often a terminal event m carcinoma of the lung 
or esophagus From time to time empyema may 
be the outstanding feature m bronchial obstruc 
tion due to innocent or malignant tumors of the 
bronchus, and the investigation of chronic em 
pyema fistulas should include the appropriate 
investigation of such causes (bronchoscopy, lipi 
odol bronchography) Occasionally a patient is 
referred with a diagnosis of empyema when the 
true condition present is that of suppurating con 
genital cyst of the lung Empyema is a serious 
condition m infants under the age of two and 
m elderly patients Though possessing peculiar 
nsks of its own, bilateral empvema can frequently 
be managed with complete success, each side 
being treated stnctly on its own merits open 
drainage being used only when the pus is thick 
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I N the gynecological literature the question is 
discussed again and again as to whether in 
operating on a m>oma supravaginal am 
putation of the uterus or total extirpation 
should be performed This question however, 
should be considered only in women past the 
menopause m the childbearing penod total ex 
tirpation should not enter into the discussion 
The surgeon is obliged to carry out his operations 
in as conservative a manner as possible in order 
to maintain menstruation in the woman 
For a considerable tune operative gynecology 
was ruled by the assumption that menstruation 
is an unphvsiological process As long as we 
placed the ovum in the center of the generative 
processes menstruation— ns the expression of the 
death of the ovum — was considered as an umm 
portant and unphv siological occurrence Expen 
mental inv estigations ( 0 A 6) howev er demon 
strate that the ovum in itself has no importance 
m the hormonal regulation of the ovarian func 
tions, that the npemng of the follicle and the 
production of folliculm luteijnzation and proges- 
terone production are independent of the ovum 
The function of propagation is dominated by the 
antenor pituitary for without the anterior pitut 
tary and without the gonadotropic hormone the 
npemng and the rupture of the follicle is not 
possible. Without the antenor pituitary the ovum 
would nev er unite with the spermatozoon It is 
not the ovum but the antenor pituitary that 
dominates the whole generative process it gov 
eras the follicle with its enclosed ovum as well 
as the ovanan hormones (estrone and proges- 
terone) produced secondanly m the follicular 
cells The task of the ovum dunng its presence 
in the ovary is exclusively that of preparation for 
fertilization The ovum however does not 
participate in the constructive process of the 
utenne mucosa necessarv for its nidation This 
latter is brought about by the ovary under the 
influence of the antenor pituitary 
Based upon this biological knowledge we can 
no longer consider menstruation as did Robert 
Meyer in a certain respect as a pathological 
process but on the contrary as a process spe 
afjcally intended b\ nature for the case when the 
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ovum is not fertilized. In most of the mammals 
the generative cycle occurs without bleeding It 
cannot be accidental or unintentional that m 
pnmales this process is accompanied by bleeding. 
Although hitherto we hav e been unable to explain 
the meaning of menstruation m a physiological 
sense we must not conclude however that our 
insufficient knowledge should compel us to dis- 
regard the importance of menstruation. There is 
one propertv of the menstrual blood wluch dis- 
tinguishes it in a characteristic manner from the 
remaining corporal blood that is its incapability 
to coagulate If we consider menstruation as a 
pathological process not intended by nature it is 
incomprehensible whv menstrual blood should 
have other properties than the corporal blood. 
The concentration of follicular hormone in the 
menstrual blood is seven tunes as high as it is m 
the blood of the general circulation (R. T Frank 
and Goldberger) Menstrual blood therefore 
participates in the excretion of folhcuhn which 
has not been used bv the organism. Menstrual 
blood does not coagulate for otherwise it would 
form a large clot m the corpus uten and would 
impede the cleansing of the uterus i.e the dis- 
charge of the utenne mucosa dunng menstrua 
tion If therefore menstrual blood demonstrates 
its purpose bv its mabflitv to coagulate the dis- 
charge of the blood in itself ie menstruation, 
must have a physiological importance. Men 
struation is not a passive but an active process 
induced by special hormonal action probably bv 
a hemorrhagic substance (5) The discharge of 
menstrual blood has in addition, as every ph> 
siaan knows, a very great psychic importance- 
These facts should teach gynecologists to proceed 
as eonservativ ely as possible m operatn e mampu 
la tions in order to maintain wherev er possible the 
menstrual hemorrhage in women of a sexually 
mature age. 

There should be no discussion of the question 
as to whether in operating upon a mvoma the 
uterus should be amputated supravaginal!) or 
totally extnpated The supravaginal amputa 
tion should be preferred and performed as high 
as possible in order to preserve a part of the 
utenne mucosa from which menstruation may 
take place If however for technical reasons 
(if for example the whole utenne wall is involved 
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b> the myoma), the supravaginal amputation 
cannot be performed, the utenae mucosa should 
be implanted m the cervix: following the low 
supravaginal amputation m order to give the 
uterus the possibility of menstruating Even m 
women near or beyond the menopause supra 
vaginal amputation is advisable because m this 
manner the configuration of the vagina is better 
preserved and difficulties m coitus are eliminated, 
a fact to which the surgeons pay far too little 
attention In addition, the supravaginal ampii 
tation is a simpler and safer operation for the 
patient than total extirpation 
In the literature, one of the reasons often given 
for performing total extirpation m young women 
is the opinion that if a stump remains, a colium 
carcinoma can occur This fear seems to me to 
be greatty exaggerated I understand, indeed, 
that in older women this viewpoint can be con 
sidered I do not understand, however, why m 
young women, for prophylactic reasons only, 
menstruation should be disturbed as well as the 
configuration of the vagina It would not occur 
to an) surgeon to extirpate the mamma in a 
woman who surfers from a fibroma of the mamma, 
because later on she might develop a carcinoma 
In my former work m German) I believed in 
the conservative point of view regarding the 
operation on m>oma but during m> practice m 
Palestine I have gone still further, owing to the 
impressions which I hav e gained here The desire 
for a child is so strong among the women of Pales 
tine the preservation of the uterus pla>ssuchan 
important role, that the women prefer to undergo 
the greater danger of the conservative m)omec 
tom> if there is the slightest possibilit) of pre 
serving conception If in my former practice I 
told the women that after myomectomy I should 
endeavor to preserve menstruation they were 
for the most part satisfied But in this country 
the women agree to this solution only if they have 
already had sev eral children This attitude is due 
particularly to the natural feeling toward children 
perhaps, however, to the fact that a childless 
mamage of xo years’ duration is legal ground for 
divorce Under this impression, I have adopted a 
more conservative method of operation I have 
seen that even in the presence of monstrous 
tumors, even if the uterus is permeated by 
tumors or if the tumors are situated antecervi 
call) or retrocerv ically mtrahgamen tartly or sub 
raucously, the conservative operation can be used 
Nor degenerative changes of the myoma con 
tra indicate the use of the conservative method 
While the conservative method is a well known 
procedure it is used only in exceptional cases 


In this paper I shall discuss my experiences 
since I hav e been using the conservative operative 
method, although m this country the number of 
difficult cases is very large 
In Jerusalem I hav e performed, up to the pres- 
ent time, S2 myoma operations, 40 of which were 
conservative, or 48 8 per cent * The conservative 
myoma operation, of course, is justified only m 
women of a sexually mature age, 1 e , up to an 
age of about 40 years In this age group I have 
operated upon 67 women, and of this number 
conservative operation has been performed m 
40 cases, that is m 59 7 per cent Thus I have 
succeeded m preserving the uterus and both of 
the ovaries, or at least one, in more than half of 
the cases, so that the women not only men 
struated but, in addition, possessed the possibility 
of conception The percentage (59 7) includes the 
operations dunng my first year here as well, 
when I had not begun to use the conservative 
operative method so freely as I have done since 
I hav e gradually increased the indications for this 
operation Conservative myomectomy should not 
be performed if the woman is m the middle or at 
the end of the third decade and has already had 
children In such cases it is sufficient to maintain 
menstruation Of 67 women of a sexually mature 
age in 10 cases it was unnecessary' to do the con- 
servative operation as they had already had chil 
dren Therefore, the conservative operation was 
indicated m 57 cases and of this number 40 patients 
were operated on by the conservative method, 
that is in 70 2 per cent Of my last 10 cases, $ 
were operated upon by the conservative method 
The technique of the conservative operation is, 
no doubt, much more difficult than that of the 
supravagmal amputation or total extirpation 
Ail these operations require typical methods, but 
conservative myomectomy is atypical, once the 
abdominal cavity is opened, a plan must be made 
according to the case It is not sufficient to re 
move the myomas but m addition it is important 
to spare the musculature as far as possible in 
order to preserve a uterus capable of its (unction 
in pregnancy and parturition If the uterus, fol 
lowing the operation, is a slack, weak organ it is, 
indeed, capable of menstruation but incapable of 
carrying the child and functionating m partun 
tion In such cases the high supravaginal ampu 
tation is the better way The important points 
m the conservative operation are the following 
(1) Every myoma must be enucleated (2) the 
orifices of both tubes or, at least, of one of them 
must be spared, (3) the uterus must be recon 
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structed in such a manner as to preserve as much 
of the muscular tissue as possible In order to 
test the last point I inject during or at the end of 
the operation one ampoule of posterior pituitary 
extract (pitocm) into the reconstructed uterus 
The reaction to this injection becomes apparent 
by the contraction and rigidity of the uterus and 
thus according to the degree of contraction, the 
presence or absence of sufficient utenne muscula 
ture is demonstrated 

If the mjoma is situated antecerv ically the 
bladder must be dissected off for a great extent, 
in case it is situated retrocerv icallj and adheres 
to the rectum the latter must be sharply dissected 
away If its site is within the ligament, the ureter 
must be dissected off If the omentum or the 
small intestine adhere to the tumor they must be 
separated I have learned from the literature 
that there are surgeons who after having ligated 
the utenne artery on one side decide to perform 
amputation of the uterus feanng a deficient circu 
lation in the uterus with consequent nutntional 
disturbances This view is faultj As a matter 
of fact it is possible to ligate the utenne artery 
on one side without an> disturbance occumng 
Conservative mvomectom> no doubt gives oc 
casion for infection in a much higher degree than 
the radical operation because of the large wound 
cavities Extreme attention must be paid there 
fore to asepsis dunng the operation 

I use the transv erse abdominal incision at the 
level of the border of the pubic hair or somewhat 
higher so that later the incision is scarcely notice 
able This incision has the advantage that no 
postoperative hernias occur and the patient is not 
obliged to wear an> hind of support whatsoever 
In addition the low transverse incision is much 
better cosmetically than the median incision 
The size of the tumor is not a contra indication 
to this tvpe of incision Even tumors which 
reach up to the costal arch can be removed 
through a transverse abdominal incision 

The use of a continuous intravenous drip of 
normal saline or a 5 per cent glucose solution has 
proved to be very practical if given before the 
operation takes place This step is most effectiv e 
in avoiding or combating postopera tiv e shock and 
peripheral circulatory disturbances 

In the group of conservative operations I found 
degenerated tumors in 9 cases Frequently there 
were different sorts of degeneration in the same 
case namely hyaline degeneration cystic soften 
ing (twice) beefy color hemorrhages into the 
myoma (twice) thrombosis and beginning nec 
rosis of the myoma (7 tiroes) Formerly 1 be 
heved that such patients should not and could 


not be operated upon conservati v ely Experience, 
however has taught me that myomas with hyaline 
degeneration, with cystic softening tumors with 
hemorrhages and even with beginning necrosis, 
can be removed with conservative measures The 
question becomes difficult to decide when there 
is a thrombosis m the myoma Each case must 
be judged separately Every nodule of the myoma 
must be inspected by transverse section during 
operation in order to avoid the danger of over 
looking the presence of malignant degeneration 
Every suspicious portion must be examined bv 
the pathologist during operation both macro- 
scopically and microscopically This examination 
can generally be performed in a few minutes The 
bed of the myoma must be very carefully sutured 
in three layers to eliminate wound cavities At 
the end of the operation the uterus must be abso- 
lutely dry 

The course after a conservative operation fre 
quently is not so smooth as that after a supra 
vaginal amputation Dunng the first 2 days after 
operation the temperature is usually above 38 
degrees C then it usually becomes lower and re 
mains subfebrdc for a few days I keep the pa 
tients in bed for 2 to 3 weeks after conservative 
operations 

All our results have been good except for one 
fatality Forty six hours after operation the 
pul«e was normal and the abdomen soft In the 
evening at 9 o clock she spoke to the nurse and 
20 minutes later she was found dead m bed 
Autopsy revealed a pulmonary embolism 

CASE REPOSTS 

Since it is impossible to report all the cases in 
detail I shall give the operative records of only a 
few cases in order to demonstrate the value of the 
conservative operative method 

CASE i A aged 30 years had been married /or 6 
months Menstruation had been regular and had lasted 
7 days with marked blood loss The patient suffered 
during her menses from severe pain in the back and ab 
domen 

Operation was performed Vfay r 1936 with chlorethjl 
ether narcosis The transverse abdominal incision was 
used The tumor extended a hand s breadth above the 
umbilicus corresponded in size to an 8 month pregnancy 
it was so wide that it filled the whole abdominal cavity So 
many tumors were present that the uterus itself could not 
be recognized It was only with difficulty that we sue 
ceeded in elevating the tumor outside the abdominal waU 
\\ e then saw that the tubes w ere so adherent to the fundus 
of the tumor that at first glance the conservative opera 
tion appeared to be impossible However since the preser 
vation of the uterus was of extreme importance in this 
patient we tried the conservative method realizing how 
ever that at the end of operation amputation could still 
be performed The uterus was covered with subserous 
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tumors On the fundus there was one tumor the size of a 
child s head and a second the size of a fist On the anterior 
wall there were 12 tumors varying in size from that of a 
cherry to an orange On the posterior wall there were 
8 tumors laterally both on the right and left there were 
sev eral tumors v arying in size from that of a cherry to a 
plum After the tumors of the fundus had been enucleated 
we gained access to the uterus itself In this case we first 
divided the uterus sagittally in order to ascertain whether 
there w ere tumors in the muscular w all, whether there w ere 
submucous tumors m the utenne cavity and whether after 
removal of the tumors sufficient muscular tissue remained 
to permit us to reconstruct a uterus capable of functioning 
The circle of tumors surrounding the sagittal section on 
the anterior and posterior wall was excised together with 
a piece of musculature A small tumor of mandarine size 
situated directly at the tubal orifice was divided and very 
carefully shelled out of its bed The tube could be easily 
shifted, so that the junction of the onfice with the utenne 
cavity was well preserved At the same tune from the 
sagittal section some intramural nodules were removed 
In the remaining portions of the uterus intramural nodules 
could not be observ ed mactoscopically On the postenor 
wall a tumor protruded into the utenne cavity so that we 
had to open the cavity through an incision 1 5 centimeters 
in diameter The cavity was then closed with several 
sutures Removal of the lateral tumors was technically 
difficult After the broad ligament w as divided the tumors 
could be excised without, however the ureter appearing 
On transv erse section two of the tumors showed degenera 
ttve changes namely hemorrhages and softening The 
histological examination performed during operation ex 
eluded malignant changes The beds of the myomas were 
sutured in three layers so that no gaps occurred in the 
tissues After injection of r cubic centimeter pitoan the 
uterus contracted excellently and was the size of a normal 
uterus Both tubes were patent The onfices of the fal 
lopian tubes had certainly not been injured Finally the 
uterus was wrapped around with omentum The patient 
thus kept her uterus and remained capable of conception 
A total of thirty tumors had been remov ed The follow up 
examination several months later revealed that menstrua 
tion was normal in every respect The uterus had a normal 
configuration and sounding showed a length of 6 5 centi 
meters 

Case 2 H aged 28 years married 10 weeks The 
menstruation had been regular and had lasted 3 to 4 day’s 
on the second day the loss of blood had been remarkable 
For the past 2 years particularly the patient had observed 
that the circumference of her abdomen had increased con 
siderably She suffered from constipation 

The uterus was pushed to the nght by an enormous 
tumor filling the entire abdomen The upper edge of the 
tumor was two finger breadths beneath the costal arch 
and the tumor filled the left parametrium and Douglas 
pouch 

Operation was performed on June 16 1936, with chlor 
etbyl-ether narcosis and through a transverse abdominal 
incision After the peritoneum had been opened an enor 
mous tumor reaching almost to the costal arch appeared At 
first it could not be determined whether this mass con 
sisted of a cyst a pregnancy or a myoma Examination 
of the tumor repealed that it was a very large softened 
myoma On the left the tumor adhered to the cervix and 
extended to the wall of the pelvis between the layers of the 
broad hgament The uterus itself was covered with five 
subserous tumors varying in size from a cherry to a man 
danne. Difficulty m removing the left sided tumor was en 
countered in the lateral areas where the tumor reached the 


ureter and the uterine artery This section was loosened 
at first by separation of the broad ligament dissecting off 
the ureter and freeing the tumor laterally from the large 
blood vessels The left utenne artery was ligated After 
one side of the tumor had been freed, the retrocervical por 
tion was dissected aw ay Iv ow the uterus w ith its immen e 
tumor and small subserous myoma was freely movable 
We did not meet with any technical difficulty in extirpa 
tion and enucleation of the other tumors The uterus was 
precisely sutured in three layers and the result was a 
normally shaped uterus Both tubes were patent and we 
w ere sure that they communicated with the utenne cavity 
The ovanes were normal Finally the uterus was wrapped 
around with omentum Thus the patient had preserved a 
uterus capable of conception 
Case 3 F aged 36 years Menstruation was regular 
and lasted 8 days The loss of blood was considerable 
Dunng the latter years the patient constantly suffered 
from pain in the abdomen so that she was severely inca 
pacitated in her work She had been mamed for 9 years 
and had been anxiously longing for a child This was the 
patient mentioned above who afterward died from a pul 
monary embolism The tumor extended a hand s breadth 
above the umbilicus corresponding m its size to a preg 
nancy of the seventh or eighth month It filled the whole 
hypogastric region and Douglas pouch o as to push the 
uterus forward against the symphy sis 
Operation was done May 5 1936 with transverse ab- 
dominal incision After having opened the abdominal 
cavity we saw a monstrous tumor consisting of a large 
number of single nodules One tumor the sue of a man s 
head was situated retrocervically and filled Douglas’ 
pouch like a mold The uterus which was pushed forward 
showed at the fundus and on the an tenor wall a circle of 
smaller myomas varying in size from a eheny to a plum 
lurthemiore there was a tumor the size of a child's head 
in the intraligamentary region on the right The tumor 
was so firmly fixed by means of this last tumor and by the 
tumor in Douglas pouch, that it could not be moved m 
any way In order to elevate the tumor from the pelvis 
we had at first to exci e the mtrahgamentary nodule on the 
right In order to approach the latter the broad ligament 
on the nght was divided The intraligamentary tumor 
could now be grasped by forceps After having dissected 
off the ureter the tumor was divided and was shelled out 
without difficulty \l e w ere then able to reach the tumor 
m Douglas pouch which was divided sagittally and re 
mov ed in tw o parts The postenor v all of this tumor w as 
adherent to the rectum ov er a broad area of about 10 centi 
meters m diameter The rectum had to be dissected away 
from the tumor with small forceps and scissors After the 
tumor in Douglas’ pouch had been removed there was no 
further difficulty in the operation There were more than 
20 smaller nodules which were enucleated and sutured one 
by one Since the tumors lay close together near the mid 
Ime some of them were closed, in three layers by means of 
the same suture At the fundus three tumors of man 
danne size were enucleated V»e had to remove a total 
of 3 ° tumors On the first and second day after operation 
the condition of the patient was exceedingly good The 
abdomen was soft, the pulse good Flatus had escaped 
and the stools w ere discharged Spontaneous unnatton w as 
possible Forty six hours after operation sudden exitusoc 
curred because of pulmonary embolism 
„ S AS . E t patient was 3s years old Menstruation 
u ed to last for many days and was accompanied by a 
considerable loss of blood She had been married for 2 
ha A had one abort “>n and was anxiously longing 
for a child The transverse abdominal incision was used 
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TABLE I — PREGNANCY AFTER CONSER\ \TIVE 
M\OMECTOM\ 



Number of 
years 


Abort** >bef*re 

R 30 

6 

None 

None 

B aS S 

None 

None 

K 30 

6 

None 

None 

b 30 

u 

None 

1 

C 3* 

«i None , 1 

^cb 30 

0 

None 

3 

W i 1 

* 

None 

1 premature 
delivery 

3 abortions 


At first the appearance of the uterus seemed normal show 
ing only some small subserous nodules on the posterior 
waif The mam tumor could be found only by palpation 
It filled the depth of the pelvis so that the cervix itself was 
not palpable It was therefore a m>oma of the cervical 
portion 

Af ter the bladder w as dissected aw ay from the tumor the 
latter was drawn forward with forceps divided sagittall) 
and then loosened from the cervix On this occasion we 
saw that the tumor originated exclusiv elj from the anterior 
wall of the cervix The left utenne artery had tobeligatrd 
The large wound bed w as sutured in tw o la>ers This case 
demonstrates that m a large antecervical myoma the con 
servative operative method can be used 

TUBAL FUNCTION 

The conservative operative method attains 
its purpose onl) if the capabiht) of conception 
can be restored This is not possible in ever) 
case and if this becomes apparent dunng the 
operation there is no further purpose in proceed 
mg conservative]) In the majontv of cases at 
least one of the orifices of the fallopian tubes 
can be preserv ed If one has to enucleate a tumor 
near the tube one should take special care not to 
open the lumen I divide the mjoma sagittall) 
and dissect out ever) part separatel) from its 
bed In this manner we are most hkel) to pre 
serve the tubes 

The preservation of the tubes therefore is the 
most important factor dunng the operation Onl) 
b) a subsequent h) sterosalpingograph) can we 
see whether the operation has been successful in 
regard to this point I have had the opportumt) 
of examining onl) 4 cases subsequent to opera 
lion In 3 of them the tubes were patent on both 
sides or at least on one side In one case the tubes 
could not be depicted This event however does 
not prove that the passage of the tubes is not free 
Everv one who is experienced in salpmgograph) 
knows that an impeded passage is not proved if 


the tube cannot be depicted since the entrance 
of the lipiodol into the tube can be prevented 
bv spasms as well We were particular!) careful 
with the roentgenological proceeding after con 
servative operation in order to avoid too great a 
strain on the utenne musculature In man) of 
our cases the follow up examination was not 
necessary since the situation of the tumors ex 
eluded an) possibiht) of injur) to the tubes In 
addition as we shall see later in some of the 
cases pregnane) occurred whereb) the intautness 
of the tubes was best proved The pregnancies 
occurred even before we had decided to perform 
salpmgograph) 

PREGNANCA AFTER THE CONSERVATIVE 
OPERATION 

bp to the present 7 w omen hav e become preg 
nant after the conservative operation 1 Pregnancy 
as well as partuntion and puerpenum have been 
normal All these women had been married for 
several )ears and were childless There t> no 
doubt that it was only bv operation that the 
stenht) or the habitual abortion had been cor 
rected (Table I) 

Table I show s that pregnancy after con«ervaUv e 
m)omectomv occurred in )oung women 28 to 3 
)ears of age who had been married from a to 11 
)ears without having had children In 3 of the 
women there bad never been a pregnane) 4 of 
the women had suffered from one to three abor 
tions Ev er) gynecologist know s that the mv oma 
in itself does not prevent conception and that 
even in monstrous tumors pregnancy can take 
place and that the fetus can be carried to full 
term There are however cases m which the 
mvoma certainly prevents conception or in ca«e 
of conception brings about abortion There is no 
doubt that in our women who had been married 
from 5 to 6 )ears without children the sterdit) 
was due to the presence of the m) oma since un 
mediatel) after coitus had been permitted after 
operation pregnane) occurred 
As these cases are of importance I shall describe 
them brief!) 

CvSE 1 R aged 30 years married for 6 years ithout 
children There were no abortions The patient suffered 
from diabetes Operation was performed m May 
with transverse abdominal wci ion There were extensive 
adhesions of the omentum to the tumor and the rectum 
which had to be freed from the tumor mass A my oma the 
sue of a child s head situated at the fundus was excised 
ten subserous myomas varying in sue from a bean to an 
oil e were enucleated From the left ovary a follicular 
cyst n as excised a piece of tbe ©> ary was resected and Ihe 
ovary was reconstructed Vine months after the operation 
I Ib n tin* mor pat t» ha breotoe P CtJlnt *o (h t 
th re is ow » t tal f o P«Sb e*. 
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the patient became pregnanL The diabetes did not de 
tenorate during pregnancy She w as treated with insulin 
Parturition took place at full term (July 1936) the child, 
however, died some days later (adrenal hemorrhage) In 
January 1937 she conceiv ed again I regnancy and par 
tuntion were normal and the child was healthy 

Case 2 B aged 2S years married for 3 years without 
having had children Operation was performed in June 
193^ through a transv erse abdominal incision \ left 
sided mtialigamentary mjoma the size of a child s head 
and some small subserous ones were found In addition 
there was a left sided ovanan cyst the size of a fist The 
ligamentum latum having been divided the intraligamen 
tary myoma was dissected away and removed from the 
lateral wall of the uterus The fairly profuse bleeding was 
checked by knotted sutures the smaller myomas were 
enucleated in the typical w ay The ovarian cy st w as shelled 
out the rest of the ovary reconstructed At the end of 
operation the patient had a uterus of normal configuration 
Subsequent to the operation menstruation was normal 
Eight months after the operation the menses faded to ap- 
pear The pregnancy test was positive On November 3 
1937 there was a normal spontaneous delivery and a 
normal puerpenum 

Case 3 h. aged 30 years married for 6 years without 
children There were no abortions Operation was per 
formed in February 1936 through the transverse ab 
dominal incision To begin with it seemed hopeless to 
operate upon this patient conservatively since the uterus 
showed a large tumor on the posterior w all which appeared 
to be inseparable from the musculature In some places 
the tumor was softened 

Since it was important to the patient that the uterus be 
preserved we tned the conservative operation The 
tumor was divided sagittally and prov ed to be extensively 
cystic and softened in its intenor The tumor reached the 
uterine cavity After the tumor bad been loosened there 
remained a large wound area on the posterior wall of the 
uterus and m addition the cavity was opened for a con 
siderable extent Tbe cavity was now sutured then the 
large wound bed was closed in 3 layers In addition some 
smaller subserous myomas w ere enucleated In this case it 
w as very dubious whether the tubes had remained patent 
On the left this certainly was not so on the right there was 
a possibihty Eight months after the operation the patient 
became pregnant. This case indeed represents the great 
possibilities of conservative treatment since the cavity 
was opened wade the entire posterior wall of the uterus was 
one large wound bed the tubes were displaced and it was 
rather doubtful whether after the reconstruction of the 
uterus the tubes joined the cavity The occurrence of 
pregnane} proved that the function of the uterus and the 
tubes had been preserv ed Pregnancy as well as parturition 
w ere normal and so w as the deliv er> of the placenta 

Case 4 S aged 30 years married for 11 years without 
having had children She had had one abortion In iQ3 3 
salpingography w as performed and showed a large uterine 
cavit} In the beginning the tubes could not be visualized 
Only alter the use of more powerful pressure they proved 
to be patent The operation was performed in \pnl 
1936 through a transverse abdominal incision There were 
two fist sized tumors on the anterior wall the lower of 
which had developed antecemcally beneath the bladder 
The peritoneum of the bladder therefore had to be dts 
■=ected away for a large extent The removal of a third 
tumor from the lateral wall was not so simple technically 
\\ e did succeed howev er and saw in the transv erse section 
that the center was softened and showed a strange yellow 
ish brown color The histological examination earned out 


dunng the operation proved that we were dealing with a 
myoma with central necrosis In spite of this finding the 
conservative operation was continued Dunng the enu 
cleation of tbe second tumor the utenne cavity had to be 
opened in an area 2 centimeters in diameter The utenne 
cavit} was carefull} closed with knotted sutures and then 
the large mjoma bed was closed in three layers On the 
postenor wall a myoma of cheri} size also had to be enu 
cleated The round ligaments were fixed to the anterior 
wall of the uterus so that the uterus was anteflexed and 
the areas of suturing w ere covered This case demonstrates 
that even necrosis of the myoma is no reason for abstaining 
from the conserv ativ e operation The fact that the patien t 
became pregnant one year after operation demonstrated 
that the uterus was normal in function Tartuntion de 
hv ery of the placenta and puerpenum were normal 

Case 5 G , aged 32 years, had been married for n 
years without having had children She had had one abor 
lion Operation was performed in January, 1936 with 
transverse abdominal incision W e found a left sided 
intrabgamentary tumor the size of a child’s head tightly 
adhering to the edge of the uterus The parametrium had 
to be broadly divided and the tumor cut out The removal 
from tbe lateral wall of the uterus was difficult However 
hemorrhage from the left utenne blood ve sels occurred 
which was controlled by ligating the vessels In the uterus 
itself there were twelve smaller myomas which were situ 
ated partly mtramurally partly subserously They were 
enucleated in the typical manner and the beds of the myo 
mas were sutured There remained a well formed uterus 
with patent tubes Six months after the operation preg 
nancy occurred with subsequent normal birth 

Case 6 Sch aged 30 years had been married for 6 
years without having had children She had had three 
spontaneous abortions The operation was performed m 
Apnl 1936 with transverse abdominal incision Several 
small cherry sized subserous myomas were enucleated In 
May 1937 menstruation failed to appear The pregnancy 
test was positive and the course of pregnancy partuntion 
and puerpenum w as normal 

Case 7 W aged 32 y ears had been married for 5 years 
w ithout children She had had three spontaneous abortions 
m the third month and one premature delivery in the 
sev enth month The operation w as performed in October 
1936 with transv er e abdominal incision We found a 
myomatous uterus consisting of several nodular masses a 
fist sized tumor on the antenor wall a plum sized sub 
serous tumor on the postenor wall both on the right and 
on the left sides nodules the size of a cherry On the nght 
the tumor reached a point near the tubal onfice the tumor 
however could be dissected out in such a manner that 
injury to the tube was avoided Seven months after the 
operation the patient became pregnant partuntion as well 
as puerpenum w ere normal 

No doubt, partuntion is fraught with the dan 
ger of rupture of the uterus following the con 
servatne my omectomy I did not, howecer, en 
counter a rupture of the uterus following this 
operation The important points are first to se 
lect the nght type of incision in order to spare 
the musculature of the uterus to the utmost de- 
gree and second to suture the myoma beds per- 
fectly The 7 cases desenbed all had normal de 
menes, and the delrveiy of the placenta was 
normal m spite of the fact that in some of the 
cases the utenne cavity had been opened In any 
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case we must take care that the women who ha\e 
had a conservative mjoma operation should be 
confined m the hospital where at anv moment an 
operative del aery can be performed 
The objection which can be made to the con 
servative operation is that we do not radicallj 
remove the disease that a new mjoma maj de 
velop from a remaining focus Theoretical!) this 
is undoubted!) correct Practical!) however 
recurrence proved to be a rare event Among 
the patients whom I operated upon in Palestine 
I saw on!) 2 ca«es of recurrence 
There are apparentl) on!) a few hospitals 
where the conservative operation is done as a 
matter of principle Such an experienced sur 
geon as Bonne) who uses the conservative op- 
erative method chiefl) reports from his immense 
material of many )ears 2 3 per cent of recurrences 
The«e excellent results can be obtained onl) b) 
radicall) operating ie bv removing every per 
ceivable and palpable ra>oma nodule He who 
fears from technical reasons the removal of 
nodules from a dangerous site has not mastered 
the technique of the conservativ e operation The 
women whom I have treated here readilv took 
upon themselv es the nsk of a relapse of the uterus 
thereb) to preserve the possibilitv of conception 
\fter operation the) felt that the) were real 


women Relapse does not usuall) occur until 
v ears have elapsed perhaps not before the woman 
is at an age when irradiation is the treatment of 
choice 


SLMMARV 

1 Conservative myomectom) has been used 
on principle Of 67 w omen m a sexuallv mature 
age 40 were operated upon conservative!) (597 
per cent) Of the la t 10 cases 9 were operated 
upon conservatively 

2 The «ue the number the site or even benign 
degenerative changes in the myoma do not 
contra indicate the use of the conservative op- 
erative method 

3 After the conservative operation conception 
took place in 7 patients in which the pregnancv 
as well as the parturition and puerpenum were 
normal 
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MADELUNG’S DEFORMITY AND ASSOCIATED DEFORMITY 
AT ELBOW 
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T HF growth deformity at the distal end 
of the radius, to which the name of 
Madelung has been attached, is de 
scnbed with considerable anatomical 
variation Four typical additional cases are re 
corded in this Teport Tw o of these w ere observ ed 
and treated for a period of 4 years prior to the 
termination of growth in the bones of the fore 
arm The remaining two were more recently dis 
covered, and are to be treated in the near future 
A fifth case, which presents many of the charac 
tenstics of the deformity, is included for com 
pleteness Three separate surgical procedures 
were necessitated in the treatment of one of these 
patients Two of the others are of particular in 
terest because of associated deformity in the prox 
imal end of the radius, with changes in the elbow 

,0mt HISTORY AND ETIOLOGY 

The term, Madelung s deformity, predomi 
nates, in foreign literature, as a favorite one 
describing this entity In addition, one finds 
Dupuytren Madelung disease, Madelung Duplay, 
radius brevior, congenital dysmorphosis of the 
wrist, radius curvus, and more recently inferior 
radiocubital chondrodysplasia American and 
British authors have designated this deformity as 
idiopathic progressive curv ature of the radius a 
spontaneous forward dislocation of the wrist 
joint, carpus v arus and spontaneous subluxation 
of the wTist It is necessary to distinguish between 
Madelung's deformity and what is frequently re 
ferred to as Madelung s disease The typical de 
formity is curv ature of the distil half of the radius 
in a combined volar and ulnar direction, shorten 
ing of the forearm, prominence of the distal end 
of the ulna, and volar subluxation of the hand at 
the wrist 

The deformity has been recognized at all ages 
The etiology has been ascribed to fractures spe 
cific disease involving the distal radial epiphysis, 
congenital dislocation, arthritis congenital and 
adolescent rickets, osteochondritis osteofibroma, 
and traumatic separation of the epiphy sis Made 
lung s disease, however, must be limited to those 
in which the deformity occurs with pam in early 


adolescence, appears without trauma or infection, 
involves the distal growth center of the radius 
and terminates with early closure of this epi 
physeal growth line It is well to recognize that 
this is the clinical entity which Madelung dc 
scnbed in 1878, and that the typical deformitv 
following the disease is simulated from various 
known causes at other ages 
Madelung recognized the disease as a disturb 
ance in growth, which develops spontaneously, 
never before 13 years and rarely after 23 years of 
age He attributed the deformitv to the powerful 
action of the flexors of the forearm, and mentioned 
pnmary weakness of the bones, or disturbance m 
nutntion as predisposing factors Redard, in 
1892, first recorded the opinion that the deformity 
resulted from a grow th disturbance in the distal 
radial epiphyseal cartilage This one factor has 
held pre eminence over the possibility of rickets, 
trauma, local inflammatory disease, and trophic 
disturbances as possible etiological factors The 
condition occurs seven times as frequently in 
females as in males Two-thirds of the cases have 
bilateral deformities Stetten reports that one 
third of the cases have a definite hereditary factor 
The symptoms of the disease almost always 
appear in early adolescence These facts limit the 
true etiology of the entitv to an almost unknown 
factor Therefore, if we speak of it as a disease, 
we must accept it as one of unknown etiology 
Recent German writers (Beder and Heims 
mann and Cserey Pechany), nevertheless, have 
reported isolated cases of the deformity associated 
with delay in the onset of menstruation, and at 
tribute its cause to disturbance in ovarian func 
ti°n Our findings would not support this view 
The occurrence of the deformity m males as has 
been reported (8) could not be accounted for by 
such a theory There has been no consistent 
relationship between this single localized growth 
disturbance and other growth disorders and de 
fortuities having a similar age frequency 

PATHOLOGICAL MECHANISM 
The actual growth disturbance, which precedes 
the appearance of the deformity and causes pain 
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Fig i Ca<e i Deformity in right vmst 
left at age of 13 years and 3 months 


m the wrist probably has its onset months and 
perhaps \ears before recognition of the dcformit\ 
There is a considerable variation in the degree of 
the deformity as described b> Schnek in which 
the extreme is the konsolen form with an inter 
mediate form in comparison to the normal radius 
This variation readily accounts for some cases in 
which the deformity is not recognized until adult 
life when only a meager history of pain in the 
wnst dunng adolescence can be elicited Clai 
borne and kautz have recently called attention 
to the fact that incomplete and latent deformities 
occur in addition to those manifested clinically by 
pam and impairment of motion in the wrist The 
earliest recognized cases have shown partial clo 
sure of the distal epiphyseal growth line on the 
volar and ulnar portions W ith continued growth 
in the remaining portions of the epiphyseal line 
the typical curvature of the distal part of the 
radius results Retardation of growth rate must 
precede premature closure of the growth plate if 
one is to account for the curv ature in the diaphy 
sis This is the basis for the theory of dispropor 
tionate growth for a period of months or years 
before the onset of pain Pain occurs only when 
the deformity is sufficient to distort or distract 
the distal radio-ulnar articulation 
The normal slight volar and ulnar angulation 
of the distal articular surface of the radius is 
gradually increased This continues as long as 
any portion of the epiphyseal growth line exists 
as such and the distal end of the radius is pro- 
traded away from the ulna carrying the carpus 
and hand with it An inv erted V shaped arrange 
ment of the proximal row of carpals results The 
lunate is at the Up of the wedge formed by the 
articular surfaces of the radius and ulna Fre 


Tig 2 Case 1 Right wnst showing involvement of 
radius separation and dorsal di placement of ulna and 
wedging of carpals at 11 years and 10 months 

quently there is a rather marked change in the 
shape of the affected carpals and often a longi 
tudinal separation of the two rows following a 
line between the os lunatum and os triquetrum 
and between the os capitatum and os hamatum 
Premature closure of the radial epiphyseal growth 
line occurs The ulna continues to grow and pro- 
jects dorsally and distally from the subluxated 
carpus and hand 

CLINIC \L SVXIPTOMS 

Pain and limited motion of the carpus and dis 
ta! radio-ulnar articulation are the early symp 
toms except in the milder degrees of the deform 
ity in which only the distortion of the wrist is 
noted The earlier the onset of pain the more 
severe is the deformity which follows Any active 
use of the hand apparently aggravates the pain 
Such a combination of symptoms is justifiably 
accounted for in the mind of the child or its par 
ents by a strain or minor injury The pain is 
usually constant in character Only slight relief 
can be expected from the most efficient fixation 
The hand dev lates to the ulnar side The prom 
inent distal end of the ulna may be replaced to 
the level of the wnst by pressure but returns to 
its dorsal position when pressure is released 
\ tewed on a lateral plane the hand is subluxated 
toward the volar surface on the forearm 

TREATMENT 

Pam is the most constant symptom necessitat 
ing therapy Almost invariably authors mention 




Fir 3 Case i Partial closure of the distal ulnar epiph F'g 4 Case i Four weeks after second operation— 
ysis has occurred 10 months after operative epiphyseal osteotomy of ulna Note improvement m relationship of 
arrest Age 14 years 2 months radius and ulnar as compared with Figure 3 Age 15 years 

4 months 


the failure of protective appliances in its relief 
The deformity at the termination of growth is 
readilj corrected by osteotomy 
Phemister first advocated epiph>seal arrest at 
the distal end of the ulna to retard its growth 
Burrows has combined resection of the juxta 
epiph) seal portion of the shaft of the ulna and 
excision of the ulnar epiph) seal disc with simul 
taneous linear osteotom) of the radius before 
termination of growth in this bone Lew in has 
excised the distal end of the ulna, at a point cor re 
sponding to the length of the radius, to correct 
the inequaht) in the length of the two bones 
Ovarian hormones have been administered with 
alleged good results (4), but the success of such 
treatment must obvious!) depend on the rapiditj 
of development and degree of deformitv in an in 
dividual case Schnek has used corrective osteot 
om> of the radius alone, in cases in which the 
disproportion in the length of the bones was not 
a major factor in the deformit) 

Case i R E a schoolgirl 13 years of age was brought 
to the out patient orthopedic clinic of the Indianapolis 
City Hospital on December 30 1932 Her mother stated 
that the child had a painful deformity of the right wrist, 
which w as first noticed 3 months previously A sprain dur 
ing play at school was mentioned as a possible cause The 
girl denied any swelling or disability of the wnst at the 
insidious onset of the pain This pain nev er throbbing in 
character had been constant and w as aggravated by use of 
the hand in playing the piano and school work 

A study of her previous history did not disclose any 
record of prolonged illness or infectious disease No bone 
or joint deformities w ere present in either parent or her 
one sister Menstruation had not started and the second 
ary sexual characteristics were not yet in evidence 


There was ulnar deviation of the hand with a curvature 
of the radius the concavity of which was toward the volar 
and ulnar surfaces of the forearm There was 2 centimeters 
shortening of the forearm and hand as compared with the 
left The distal end of the ulna protruded dorsally from 
the wrist (rig 1) 

No signs of inflammatory processes about the wnst were 
present and signs of systemic disease contributing to her 
complaint were not found Roentgenograms made that 
day disclosed changes in the wrist consistent with a dtag 
nosis of typical Madclungs deformity (Fig 2) It was 
noted that the closure of the ulnar portion of the distal 
radial grow th line was continuous with a distortion of bony 
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IiK 6 Case i a Deformity present at termination of growth and before 
linal corrective osteotomies Age 17 years b Left forearm and wrist for com 
panson with Figure 6a 


trabecula: and contour which extended proximaUy for a 
distance equal to the width of the bone at that level 

\ volar plaster splint 1 as applied for fixation of the hand 
in a neutral position \t the end of 3 weeks this was re 
moved and reapplied \t the end of 10 weeks of fixation 
March 16 1033 there had been no noticeabfe relief of pain 
Roentgenograms were made of both wrists April 24 1933 
for comparativ e purposes The retardation in longitudinal 
growth of the right radius as compared with the left was 
recognized At this time some relief from pain was noted 
after prolon®ed protection of the hand and forearm in a 
sling 

On June 1 1933 the patient was hospitalized Routine 
laboratory examination failed to disclose any evidence of 
systemic disease or infection On June 8 1933 under 
general anesthesia an epiphyseal arrest by excision of the 
distal ulnar epiphy seal gro vth line was performed A \olar 
plaster splint was again applied for fixation of the hand and 
wrist Roentgenograms made June 13 1933 revealed a 
slight increase in the deformity Fixation of the extremity 
was maintained for four weeks following the operation 

The patient was free from pain in the wrist for 8 to 10 
months following this surgical procedure She returned in 
March 1934 with recurrence of pain and an increa ew the 
deformity She reported that menstruation had started 
but at the age of 14 years this delay was consistent with 
that of her mother and sister 

Roentgenograms made at this time (Fig 3) revealed a 
partial closure ol the distal ulnar epiphyseal groi t h line 
and changes in the distal end of the radius Protection for 
a period of 2 months was maintained with only slight re 
lief of pain 

During the next year there w as a recurrence of pain and 
an increase in the limitation of motion involving rotation 
of both the forearm and the wrist proper On Vpnl 29 


1935 under local anesthesia resection of 2 centimeters of 
the shaft of the ulna just proximal to the wrist joint was 
performed Immediate relief from pain followed this pro 
cedure The distal fragment of the osteotomized ulna 
dropped to the level of the radius and the radio-ulnar 
articulation w as restored (Fig 4) Bony union occurred at 
the site of the osteotomy in 3 months The subsequent 
appearance of the wnst is disclosed m roentgenogram 
taken January 12 1936 (Fig 5) The patient remained 
free from pain although roentgenograms made April 12 

1936 i year after the second operation revealed still 
greater increase in the deformity and closure of the remain 
ing small portion of the distal epiphyseal growth line of the 
radius The radio-ulnar articulation and the approxima 
tion of the carpals were fairly well restored by the ulnar 
shortening procedure The patient was then 16 years of 
age 

On February 17 1937 at 17 years of age she reported 
complete freedom from pain since the surgical shortening 
of the ulna and desired correction of the remaining dc 
formity Roentgenograms made then (Fig 6a) disclo ed 
cessation of growth of the radius and ulna with closure of 
the distal epiphyseal grow th lines The deformity at this 
time was of considerable degree as is shown in Figure 7 
There was 4 5 centimeters shortening of the ri„ht forearm 
and hand At this time under general anesthesia incom 
plete Unear osteotomies were performed at the maximum 
points of curvature of the radius and ulna There was 
partial healing with satisfactory ahnement by March at 

1937 Protection w as applied to the arm for a period of 8 
weeks A good cosmetic result was obtained (Figs 8a and 
b) The end result as shown roentgenographicaUy was 
satisfactory (rig q) The changes in angulation of the 
articular surfaces of the distal ends of the radius and ulna 
are shown diagrammatieally m Figure 10 
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Fig 7 Fig 8a Fig 8b 

! lg 7 Case i Gross deformity at termination of growth period and shortening in 
the right forearm 

Fig 8 Case 1 a Illustrating the gross appearance and cosmetic results following 
the final osteotomies Vote the lack of curvature in the forearm b Illustrating the 
difference in length between the two forearms and the reduction in curvature follow ing 
the final osteotomies 


Trom a functional standpoint the nght forearm was changes conforming to those of Madclung s deformity (I ig 
markedly improv ed by the correctiv e osteotomies although i ia and b) The changes w ere more marked on the right 
there was a 20 per cent limitation in rotation of the right Fpiphyseal arrest m the distal end of the nght ulna was 
as compared with the left and the arc of motion at the advised but surgical treatment was refused Limitation of 
wrist was restneted to 7 a per cent of that on the left 


Throughout the latter 2 years of the progress of her de 
formity this patient played the piano with sufficient skill 
to hold a place of honor in her school orchestra and has 
since followed the same vocation with a pnvate orchestra 
Case 2 II A a schoolgirl 13 years of age was brought 
to the out patient orthopxdic department of the Rdey 
Hospital Indianapolis on Apnl 26 1933 Her mother 
stated that she had had pain in her nght w nst associated 
with a slight deformity for 1 y 3 months The onset of the 
pain was insidious and was not associated with any known 
trauma The pain had increased in seventy since its onset 
This symptom was never of sufficient seventy however to 
warrant protection No other joint had been painful and 
there were no systemic symptoms preceding the onset of 
her complaint The mother corroborated the statement 
that the patient had suffered no unusual accident dunng 
the 2 years prior to the onset of her trouble Prolonged use 
of the hand at school and light housework were definite 
aggravating factors 

A study of her previous history failed to reveal any 
evidence of serious illness other than childhood diseases 
Her parents and one sister were free from any skeletal de 
formities and were of average height and weight Men 
struation started at years and the secondary sexual 
characteristics were normal 

Prominence of the distal end of the ulna and ulnar de 
v lation of the right wnst were noted There w ere no signs 
of swelling or inflammation m the wnst Similar changes 
were noted in the opposite wnst but no complaint of pain 
in the left was made Limited motion in the nght vv nst v\ as 
consistent with the deformity A moderate cubitus valgus 
was noted 

Roentgenograms of both wnsts disclosed partial closure 
of the distal radial epiphyseal growth lines and other 



I ig g Case 1 Showing the roentgenographic end 
result of the corrective osteotomies 8 weeks after operation 
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Fig to Case i Chart showing diagrunmatically the 
changes in angulation of the di tal articular surface of the 
radius at the stages in the handling of this patient pre 


the use of the forearm consi tent with the pain present was 
advised as an alternative 

Re-esamination on November 5 igj^ revealed the his 
tory that the pain had subsided after a few months and had 
remained absent A slight increase in the deformity was 
noted There was definite anterolateral curvature in the 
left radius also 

It v as not until March 30 1037 that roentgenograms 
were a»ain obtained on thi patient v ho was then 17 j ears 
of age The di tal epiphjseal line had closed in both the 
radius and ulna with typical deformities of Madelung s 
type Rotation of each forearm vas limited to an arc 120 
degrees There v as instability at each elbow in its lateral 
plane and a definite bony click upon abduction of the 
joint Tull length studies of the radius and ulna of both 
arm at thi time revealed atrophy of the proximal end of 
the radius and di traction of the head of the radius from 
the elbow Hypertrophy of the fused capitellum was 
noted Thesechanges are show n dia grammatically in Figure 
12a and b Cubitus valgus of 30 degrees and lateral »n 
stability of s degrees w as present in each elbow 

Case 3 C J a schoolgirl 14) ears of age was brought 
to the out patient orthopedic clinic of the Roper Hospital 
Charleston on June 13 1933 Her mother stated that the 
girl had had pain ana a noticeable deformity of the left 
w nst for 3 months She had suffered a somew hat sev ere fall 
at school with injury to her knee and possible injury to the 
vvnst The injury to the knee was immediately painful and 



she was kept in bed for the following month During this 
time she fir t noticed slight pain in the left wrist which 
gradually increased prior to admi ion The pain was eon 
slant and increased with u e of the hand in household 
tasks The deformit) gradual!) increased and was rather 
marked on admis ion 

\ tudy of her previous history revealed childhood 
diseases a partial facial paralysi on the left side at 6 3 ears 
of age and no serious illness since childhood There was a 
definite hi tory of exposure to a cold draft to account for 
the facial paraljsis and there was on!) a slight residual 
paralysi in the left side of the mouth Men truation had 
started at 1 2 > ears and the secondary rexuat characteristics 
were normal There was no skeletal deformity in either 
parent and an older sister 

The deformity present wa an ulnar deviation of the 
wnst and hand and some volar di placement ith promi 
nence of the distal ends of the radius and ulna doisally 
Roentgenograms made on that da) r vealed the changes in 
the radius and ulna characteristic of Madelung s deformity 
A support to the forearm and protection of it was advised 
and earned out for approximately 3 months There was no 
relief from pain and no improvement m the deformit) 
‘mrgeiy v as then advised but was refused 

The patient was next seen on December 22 1937 at 
which time roentgenograms (Fig 13a b and c) ere made 
Her only complaints then were of stight pain in the left 
wnst after long hours of work As will be readily seen the 
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right wnst was also involved but the patient stated that 
she had never had pain m it The changes were typical of 
Madelung s deformity being much more marked on the 
left There is a definite shortening— 3 centimeters— of the 
left forearm as compared with the right 

The deformity present in the left forearm is a marked 
ulnar deviation and volar displacement of the wnst and 
hand There is limitation in rotation of the forearm and 
extension and abduction of the wrist and hand Corrective 
osteotomies of the radius and ulna are to be performed in 
the near future since the end of the grow th penod has been 
reached 

Casf 4 J C a graduate nurse si jears of age pre 
sented herself at the x raj department of the Roper Hos 
pital Charleston on December 30 1937 She complained 
of painful deformities of both wrists present since adotes 
cence This patient stated that pain was first noticed in 



Fig 12 Case 2 a left Retouched roentgenogram to 
illustrate changes at eltxw 1 e , atrophy and distraction of 


the left wrist when she was 12 jears of age Shortly there 
after she noticed pain in the right wrist, though it was 
never as constant as that on the left The deformities be 
came noticeable when she was 13 j ears of age and ^raduallj 
increased until she reached 18 jears of age Since that 
time there has been no apparent change in the appearance 
of either wrist The pain was never very constant in either 
wrist but alwajs more marked on the left and always 
aggravated by tiring work such as knitting She never 
had sufficient discomfort to wear anj' kind of supportive 
device During her jears of nurses training in this hospital 
she was repeatedly advised to have sutgicat attention but 
always refused 

A study of her past history revelled the usual childhood 
diseases but no serious illness since earlj childhood Men 
struation started at 12 years of age and the secondary 
sexual characteristics appeared normallj There is no she! 
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Fig 13 Case 3 a Both forearms in supination Note 
the increase in deformity on the left with marked shorten 
mg of the radius and the slight deformity on the right 
Age 18 years b Right forearm in lateral and pronated 

etal deformity in either of her parents Her one sister 
older has a slight prominence of the di tal end of the left 
ulna but no other signs of deformity Unfortunately this 
sister would not consent to ha\e roentgenograms made of 
her wrists 

This patient has a marked curvature of each radius with 
the concavities toward the solar and ulnar surfaces an 
ulnar de -ration of each wrist and hand a solar displace 
ment of the wnsts and a marked prominence of the distal 
end of each ulna There is a definite loss or limitation in 
rotation in each forearm This is more pronounced on the 
left where there is at least 60 per cent reduction in ability 
to supmate the forearm and hand There is limitation in 
abduction and extension of the wn t and hand somewhat 
more evident on the left 

The full length roentgenograms of each forearm (Fig 14) 
reveal the changes characteristic of Madelung s deformity 
They are perhaps a little more pronounced on the left On 
the right however there is definite distraction of the prox 
imal end of the radius from the elbow and some over 
growth of the capitellum as noted in Case a The exostoses 
so frequently reported in the literature as occurring on the 
ulnar side of the lower or distal end of the radius are 
clearly demonstrated in this patient The distal epiphyseal 
growth lines have completely closed and become obhterat 
ed as one would expect 

Tills patient cannot recall any trauma w Inch might ac 
count for the beginning of these deformities She has been 
reluctant about having any attention called to her wnsts 
but has finally consented to have osteotomies in the near 
future for the correction of the deformities The end 
1* ults on this patient and Case 3 will be reported at a 
later date 

Case 5 A L an off ce w orker z6 years of age pre 
seated herself at the x ray department of the Methodist 
Hospital Indianapolis on August 20 1937 She stated 
that she had had shght pain and deformity of both wnsts 
for many years The deformities first became noticeable 


positions Compare with Figure 13a and c Age 18 years 
c Left forearm in lateral and pronated positions Compare 
with Figure 13a and b \ge 18 years 


when she was 11 years of age There was no definite histoiy 
of previous trauma to either wnst or forearm The de 
formity in the left wnst increased slightly m the following 
year and became painful after exertion Her physician rec 
ommended the wearing of braces for each wn t which she 
did for 1 yean These did not correct the deformity or 
relieve the occasional pain 

A study of her previous history reseated no endence of 
senous illness since early childhood Menstruation began 
at 13 years of age and the secondary sexual characteristics 
developed normally There was no skeletal defect in her 
father Her mother had always had rather large wnsts 
which became painful at tunes after arduous labor No 
other relatives wrre known to have deformities of this 
character 

This patient has a definite prominence of the di tal end 
of the radius and ulna more noticeable on the left a slight 
ulnar deviation of the w nst and hand also more marked on 
the left a slight volar displacement of the wrist and hand 
and an increase in the curvature of the lower one half of 
each radius There was only slight limitation in rotation of 
the forearms but definite limitation in extension of the 
wnsts and hands and some limitation in abduction At 
that time she had pain only after excessive use of the hand 
as in knitting There was not sufficient deformity or disa 
bihtv present to consider operative interference 

Roentgenograms of both forearms and wnsts (Fig 15) 
reveal many of the characteristic changes of Madelung 
deformity rhey are more marked on the left There is an 
increase in curvature of the distal half of the radius with 
concavity toward the ulnar and volar surfaces There are 
di tmet increases in the angulations of the distal articular 
surface of each radiu There is some dorsal displacement 
of the distal end of each ulna and a slight volar di place 
ment of each w nst The changes are not as extreme as 
those seen in other patients reported here but probably 
represent an incomplete or frustrated form of this type 
of deformity 
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Tig 14 Case 4 Both forearms in pronation honing 
typical Madelung i> deformities bilaterally Fxostoses on 
the radii are clearly show n in this case Age 21 years 

The first three patients presented themselves 
at approximately the same age and within a few 
months after the onset of clinical signs indicating 
Madelung s deformity, but showed striking \aria 
tions in the development of their deformities No 
demonstrable cause for the partial arrest of growth 
and premature closure of the distal radial epx 
physeal growth line was found in either of the first 
two The history of trauma, in the third case, 
was indefinite as far as the wrist was concerned, 
and certainly of debatable significance in the light 
of later discovery of involvement of the opposite 
w nst The last tw o patients presented themselves 
at later ages, when the deformities present had 
become stationary 

No other bony anomalies were found in any of 
these patients, and thorough search, including 
roentgenographic examination, was made in each 
case In only one case was there any familial 
history that was even suggestive of hereditary 
factors All patients observed with the deformity 
were females All had normal sexual development 
during adolescence, with the onset of menstrua 
tion being slightly delayed in only one case, in 
which this was apparently familial One could not 
say that there was any evidence of deficiency in 
ovarian function in any of these patients 

On one patient, Case 1, three separate surgical 
procedures were done Epiphyseal arrest, and 
later resection of a portion of the diaphy sis of the 
ulna near the wrist, were successful in obtaining 



big 15 Cases Left forearm in pronation and a lateral 
position The changes are quite typical of Madelung s 
deformity 


a pain free joint It must be admitted that the 
second was the more effectual of the two pro 
cedures, but conservatism prompted the less 
radical first operation The final osteotomies were 
done for cosmetic purposes, and contributed 
materially to increase the function of the de 
formed wrist 

In Cases 2 and 4, there is demonstrated a pre 
viously undescribed growth defect in the radius, 
associated with Madelung ’s deformity This is 
an atrophy of the proximal end of the radius, and 
distraction of it from the elbow, with hypertrophy 
of the capitellum, but no functional impairment 
of the joint This phenomenon readily accounts 
for the comparative freedom from pain at the 
wrist in spite of considerable deformity there 
The cubitus valgus and the hypertrophy of the 
capitellum present in these cases, are no doubt 
physiological compensation for the deficient 
length of the radius 

It is logical to assume that, in these patients, 
distortion of the distal radio ulnar joint did not 
occur during the progressive growth of the de 
formity , because fairly normal relationships were 
maintained by the wrist ligaments and distrac 
tion of the radius from the elbow followed the con 
tinued growth of the ulna at the wrist No pain 
apparently accompanied the changes at the elbow 
The shortening of the radius was compensated 
for by its being drawn away from the elbow, 
rather than remaining as a fixed element there 
and allowing projection of the ulna at the wrist 

SUMMARY AND CONCLUSIONS 

Madelung’s disease is an entit, of unknown 
etiologj , involving the distal end of the radius 
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There is a pnmarj disturbance m the bone m this 
region followed bj pam and the development of 
a deformitj — Madelung s deformitj — in the ado 
lescent j ears The specific portion of the radius 
involved is the region of the distal epiphjseal 
growth line where there is growth disturbance 
and premature closure with resultant production 
of deformitj and pain The pain is the result of 
distortion bj the deformitv of the distal radio- 
ulnar and carpal articulations 
The seventj of the pain is directlj propor 
tional to the degree of the deformitj except in 
those cases in which the element of distraction of 
the head of the radius from the elbow enters as 
illustrated in 2 cases here reported 
Certain cases do not present all of the signs of 
the disease and deformitj but undoubtedh repre 
sent an incomplete form rather than a pseudo 
Madelung s deformitj In some cases the de 
formitj maj be simulated following mjurv or 
known disease but these cannot be classified as 
true Madelung s disease 
Resection of a portion of the diaphjsis of the 
ulna near the wrist joint is the most effective 
means of relieving the pain as it corrects the dis 
tortion of the joints Corrective osteotomies at 
the points of greatest curvature after growth is 
completed in both bones, wall reduce the deformitj 
and increase the function of wrist and hand 


The authors wish to thank the departments of roent 
genology and illustrations of the Indiana University Hos 
pitals the department of roentgenology of the Indianapoli 
City Hospital the departments of roentgenology and 
illustrations of the Methodist Ho pital Indianapolis and 
the department of roentgenology of the Roper Ho pital 
Charleston for assistance in the preparation of tllus 
iritis e materia] used in this article 


REFERFNCES 

1 Beder \\ L and Heimsmann J k Importance of 

endocrine (ovarian) dysfunction in the gene is of 
Madelung deformity 2 cases Fortschr a d Ceb d 
Rontgenstrahlen 1935 5 2 595-601 

2 Birrows H Jackson I roc Roy hoc Med 1937 

30 565-57* 

3 Claiborne E M and Kautz F G Madelung s de 

fomuty of the w nst Radiology 1936 27 S 94 "S 99 

4 Cserev Pechany V Possible ovarian origin and 

ovarian hormone treatment of Madelung s deform 
lty 2 cases Zentralbl f Chir 1030 57 774-777 
j Lewis Quoted by Moore B If Madelung s deform 
it> J Bone & Joint Surg 1924 6 568-S74 

6 Pheuister D B Operative arrestment of longitudinal 

growth of bones in the treatment of deformities J 
Bone*. Joint Surg 1933 15 1-15 

7 *>cn\EK I ‘'pnngy dorsal dislocation of ulna Made 

lung s deformity Ztschr f orthop Chir 1931 S 3 
101-110 

8 Stetten D U Idiopathic progres ive curvature of 

the radius or so-called Madelung s deformity of the 
wrist (carpus varus and carpus valgus) with particu 
lar consideration of the unusual reversed or back 
ward form of the lesion Surg Gynec 1 Obst 1909 
8 4-31 



OPEN REDUCTION OF FRACTURES WITH SPECIAL 
BONE APPROXIMATOR 


B DAVILA, M D , Rio Piedras Puerto Rico 


A CONTROVERSY exists among the advo 
cates of open reduction in the treatment 
of fractures and those who insist that 
L all fractures, with very few exceptions, 
should be treated by the dosed method This 
controversy is clearly brought out by quoting 
divergent viewpoints of outstanding surgeons 
Dr Lorenz Boehler, of the University of Vienna, 
says “The most unfortunate innovation m the 
treatment of recent fractures is the routine expo 
sure and reduction by open operation, particu 
larly if this practice is earned out b> inexpen 
enced persons without special indications, with 
defective appliances, and with the application of 
large metal foreign bodies Thousands of human 
lives have been sacrificed by these procedures and 
many more have been crippled b> them ” 

Dr \V 0 Sherman, of Pittsburgh, mhis recent 
fracture oration before the Clinical Congress of 
the American College of Surgeons in Chicago said 
“ For the past 30 years severe criticism has been 
leveled at those who have used steel bone plates, 
screws, nails, etc Many of the leading critics in 
personal interviews have admitted to me, that 
they never had any experience whatsoever with 
steel plates, screws, or nails in the treatment of 
acute fractures, and that their opinion was based 
entirely on the poor end results which they have 
seen in cases in which the operation was imper 
fectly or poorly done Since the World War there 
has been a ‘mass production’ of bone and joint spe 
cialists man) of whom lack general surgical tram 
ing A surgeon who requires three hours to do 
an operation that should be done in forty five mm 
utes should not attempt it ’ 

In m> opinion both men are correct In recent 
years the tendency of open reduction in the treat 
ment of fractures has increased considerablv The 
open reduction of a fracture made by a competent 
surgeon who follows scrupulously the non contact 
technique of Lane, and practises a rigorous asepsis, 
\n my opinion takes no more nsh than when he 
operates on a chronic appendix Poor results in 
the operative treatment of fractures are due to 
incompctency because of improper selection of 
cases, poor surgical technique, and asepsis Oper 
atmg treatment involves great danger if done 
when the soft tissues have not had sufficient time 


to recuperate from the trauma caused by the 
fracture and transportation Operating in the 
presence of edema, blebs, and excoriations of the 
skin is a mistake by which the life of the patient 
is jeopardized 

The majority of fractures can be treated by the 
closed method However, in a good number of 
fractures the surgeon is unable to get a perfect 
reduction by the closed method Examples are 

1 Fractures involving joints in which the short 
fragment acts as a loose body, 1 e , the upper end 
of the humerus and radius 

2 Fractures with distractions, patella, olec 
ranon etc 

3 The intracapsular fracture of the neck of the 
femur in which the best results are being obtained 
by following the teachings of Smith Petersen as 
advocated by him, Moore, Cubbins, and others 

4 Fractures with badly displaced fragments in 
which interposition of soft tissue takes place 

5 Lastly, every surgeon will have to face the 
problem of the fracture coming to him between 2 
weeks to several months or years after its occur- 
rence 

Every surgeon doing fracture work has had the 
experience of seeing a patient with a fracture of 
the femur with strong bony union in a poor post 
tion with an overlapping of one inch or more, 
or with a fracture of the lower third of the 
humerus mal united with marked angulation and 
stiff elbow joint, etc .with fractured tibia with 1 
or 2 inches of shortness, etc 

For several years we have been employing the 
technique we are about to describe in operative 
treatment of acute fractures of the long bones 

1 Time As a rule we operate between the 
twelfth and fifteenth day after the occurrence of 
the fracture During these first 2 weeks we try to 
do a closed reduction but if we fail to obtain the 
proper position of the fragments, we do not hesi 
late to operate During those 2 weeks the patient 
is prepared for operation, and the soft parts have 
had a chance to rehabilitate themselves of the 
original trauma 

2 The preparation The day before the opera 
ti°n, the operative field is thoroughly cleansed 
with soap and water followed by alcohol, and is 
covered with a sterile towel 
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Tig ia Transverse fracture of right femur through 
middle third with strong bony union in poor position 
3 weeks after accident 

Fig ib Transverse fracture of right femur of the lower 
third 2 s days after accident with strong bony union in 
v cry poor po ition 



a b 


Fig 3a Two months after operation Both bone 
approximator and wire removed with perfect results 
tig 3b Same case 1 month after operation with 
fragments in very good position and trong bony union 
Wire and approximator removed 6 weeks after operation 



fig ab Same case 3 weeks after operation bowing 
fragments in good position 

3 Technique 0/ operation the time of opera 

tion the field is prepared again with tincture of 
iodine followed b\ alcohol and finally painted 
with a mixture of both The surgeon personally 
drapes the field He wears two pairs of gloves 
and discards the outer pair when the patient has 
been draped and the towels affixed with clips to 
the edges of the wound Lnder no circumstances 
should the fingers instruments or surgical ma 
terial used in the operation touch the skin since 
this constitutes a potential source of contamina 
tion The knife u«ed to make the incision through 
the skin is discarded immediately and a new knife 
is used for the deeper tructure 

The smallest possible incision 1$ made and about 
one half inch of each fragment is exposed Strip- 
ping the fragments of their periosteum or bringing 
the fragments out in the operativ e field should not 



Fig 4 Draw mg pf bone with transveTse fracture show 
mg bone approximator with w ire in plaee Note how frag 
ments are Upt in perfect position 



Fig s Drawing of bone with an oblique fracture 
show mg wire wound around fragment*- It is unnecessary 
to pass wire through the fragments. 
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be done Reduction o! the fracture is earned on 
bv traction and manipulation 
A hand dmen drill to which is affixed a fine 
Kirschner wire is used to drill a hole in each 
fragment, about % inch from the site of the frac 
ture A steel wire (Babcock’s No 18 or No 22) 
is passed through the hole drilled in one fragment, 
then across the site of the fracture, finally passing 
the ware through the other hole m the opposite 
direction The two ends of wire emerging from 
the wound are passed through the cannula of the 
bone approximator which we use, the fragments 
are set m good position and the knob of the in 
strument is turned until enough pull is exerted 
bv the wire to keep the fragments in perfect 
position (see Figs 1 to 4, a and b) 

In the oblique type of fracture it is not neces 
sary to pass the wire through the fragments In 
such cases the wire is wound around the frag 
ments, a small groo\ e is made m the bone (rig 5) 

A clean operative field is of the utmost impor 
tance so that perfect hemostasis is earned out all 
throughout the operation The wound is closed 
in lay ers with simple No 1 catgut and the skin is 
closed in the usual manner 

4 Postoperatne treatment According to the 
type of fracture the postoperativ e handling may 
be done b> application of cast, the use of Russel 
traction, Thomas splint with Pierson attachment, 
etc The position of the fragments are checked 
by means of x ray, 24 hours, 2 weeks, and a month 
following operation Once the fragments have 
been accurately reduced and immobilized, active 
movements are started on the second post opera 
ti\e day, since this increases the circulation and 
stimulates the callus formation If at the end of 
a month the x ray film shows that there is enough 
callus to keep the fragments in position, the in 
strument is pulled out and the steel ware is 
removed If the x ray film shows that there is 
not sufficient callus, then another 2 weeks of 
waiting is necessary Lately in cases of fracture 
of the lower limb we have made our cases crutch 
ambulatory by applying a cast which includes the 
bone approximator (see Fig 6) Naturally this 
reduces considerably the time of hospitalization 
ordinarily required 

The bone approximator is easily removed, but 
for the remov al of the steel ware, a strong pull is 
required Sometimes the wire is left in place for 



Tig 6 Patient with transverse fracture of nght femur 
Crutch ambulatory r week after operation Theapproxi 
mator has been included in the cast 


several days after the bone approximator has 
been removed 

ADVANTAGES 

1 Absolute reduction is maintained 

2 No foreign body is left in the bone since both 
wire and approximator are removed in between 
4 to 8 weeks, thereby eliminating a secondary 
operation 

3 Since a very small portion of bone is exposed 
the incision required is smaller than for bone 
plating, thus the trauma to the tissue is less 

4 Ambulatory treatment is possible thus reduc 
ing hospitalization 



INTERSCAPULOTHORACIC AMPUTATION FOR MALIGNANT 
TUMORS Or THE SHOULDER REGION 

DANIEL H LE\ IfsTHAL MO (ACS and ABRAHAM GROSSMAN M D 
Chicago Illinois 


T HE treatment of malignant tumors abou t 
the shoulder is one of the most serious 
problems in surgerj Thestandard opera 
tive procedure for such neoplasms is the 
interscapulo thoracic amputation which consists 
in the removal en bloc of the forequarter consist 
mg of the upper extremity clavicle scapula and 
all the muscles overlying the thoracic cage in this 
extensive area The loss of limb itself is serious 
enough but this amputation is so mutilating and 
severely shocking that the patient will not often 
submit to it and the surgeon will frequently 
hesitate to perform it even when the indications 
are definite 

Occasionally, such tumors are of a radio- 
sensitive nature such as the Ewings sarcoma 
and may be successfully treated without radical 
surgery More often they are quite radiore 
sistant such as the osteogenic sarcoma or chon 
drosarcoma and w ill not respond to radiotherapy 
All too frequently irradiation or local surgical 
excision of such lesions is attempted only to be 
followed by local recurrence and sometimes bv 
pulmonary or other distant metastases by the 
time interscapulothoracic amputation is con 
sidered In addition excessive irradiation of the 
shoulder region may lead sometimes to pulmo- 
nary fibrosis 

Recent observation of a case of chondrosarcoma 
which had been treated by local excision and 
irradiation with immediate recurrence excruciat 
mg pain and disability prompted the mvestiga 
Uon of the entire subject of shoulder girdle ampu 
tation The results of this studv and case report 
are presented 

CASE REPORT 

H N a a i year old white mile presented himself for 
examination at the Tumor Clinic of the Michael Reese 
Hospital in January 1938 He complained of excruciating 
pain swelling limited motion and exquisite tenderness 
in the right shoulder region He stated that he first noted 
a swelling in the right arm pit in May 1937 This rapidly 
grew larger became painful and tender until 1 month later 
it had reached the size of a grapefruit and the function 
of the shoulder joint had become markedly impaired The 
roentgenogram (Fig 1) shows the appearance of this lesion 
From the Michael Reese Hospital Department of Orthoped e 
Surgery and the Tumor Cl me 


in June 1937 U this time a local excision of the tumor 
was performed elsewhere The histological diagnosis was 
fibrochondrosarcoma grade 1 Intensive deep x ray 
therapy and a superficial application of radium were ad 
ministered after operation Within 3 months a massive 
local recurrence had appeared and a second intensive cycle 
of x ray therapy was given A full course of injections of 
Coley s serum n as administered intravenously The lesion 
did not regress the pain and disability of the extremity in 
creased and in November 1937 the relatives of the patient 
were informed that the prognosis was hopeless and that 
nothing further could be done The pain was agonizing 
so that morphine sulfate in one fourth grain doses every 
4 hours gave no relief No active motions of the shoulder 
joint could be earned out attempts at passive motion 
proved exquisitely painful The skin overlying the shoul 
der and right side of the chest anteriorly and posteriorly 
was edematous and deeply pigmented from excessive radia 
lion The axilla w as filled w uh a hard immovable tumor 
about 12 inches in diameter 

The physical examination other than that described 
was essentially negative The Wassermann and Kahn 
tests were negative the red blood count was 4,4600 00 
white blood count 10 joo and hemoglobin 70 per cent 
Roentgenograms of the chest show ed no ev idence of metas 
tases The roentgenogram of the shoulder January 18 
1938 showed an enlargement of the soft tissue axillary 
mass increased periosteal prolileration in the metaphysis 
and cortical and medullary atrophy of the entire shaft of 
the humerus (Fig a) 

This neoplasm had proved radioresistant and the tissues 
were already so edematous from excessive radiation that 
continuation of this treatment was contra indicated The 
patient begged to have the painful limb removed Because 
of the absence of pulmonary metastases it appeared that 
the youth was entitled to interscapulothoracic amputation 
and he was referred to the orthopedic clinic for this pro- 
cedure 

The forequarter amputation w as performed on February 
2 1938 under ethylene and ether anesthesia according to 
the typical Berger technique With the patient in the 
dorsal recumbent position a 4 inch incision was made 
horizontally along the middle of the right clavicle and deep- 
ened to the periosteum The sternoclavicular junction was 
then divided and the clavicle retracted forward and out 
ward The axillary and subclavian arteries were palpated 
the subclavius muscle was incised and the artery and vein 
were exposed (Fig 3) This was the most difficult and 
tune consuming part of the operation and was accompanied 
by considerable bleeding After exposure first the sub- 
cuvian artery and then the vein were each doubly Jigated 
and divided betw een ligatures The remainder of the pro 
cedure was practically bloodless The 3 large trunks of the 
brachial plexus were then separately infiltrated with 2 per 
cent novocain and were divided The lateral end of the 
incision was continued in racket fashion to encircle the 
axilla The pectoral major and minor muscles were cut 
across The extremity was then rotated anteriorly and the 
234 
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Fig 1 left Roentgenogram June 1037 of chondrosarcoma of right humerus Note 
periosteal proliferation of the axillary border of upper metaphjsis of the humerus 
and extensive soft tissue axillary tumor (Courtesy Dr Fred Shapiro ) 

Tig 2 Roentgenogram January 18 1938 showing enlargement of the axillar> 
mass increased penosteal proliferation and marked cortical and medullary decalci 
fication of diaph>sts of humerus 


posterior skin flap was Taised The trapezius muscle was 
divided then the levator scapula and the rhomboid mus 
cles Finally the serratus magnus and latissimus dorsi 
muscles were exposed and cut The entire extremity re 
matned attached only by the slender omohyoid muscle 
and some of the outer fibers of the trapezius which were 
divided releasing the specimen consisting of the entire 
forequarter The remainder of the pectoral muscles and 
axillary content were removed This left the entire 
thoracic wall devoid of its muscular coverings A de 
pendent cigarette dram was left in situ and the skin flaps 
were united by black w axed silk and silkworm gut sutures 
Five per cent glucose in sakne was administered intra 
venously throughout the operative procedure a total of 
2 000 cubic centimeters being absorbed Because of a mild 
degree of shock (the blood pressure dropping from 160/80 
to 120/100 and the pulse accelerating from 80 to no) 500 
cubic centimeters of citrated blood w ere given as a trans 
fusion after operation 

The postoperative course was uneventful The day 
after the operation the patient was free of pain and pro 
foundly grateful for the amputation He w as up and about 
on the seventh day and home on the fourteenth The 
wound healed by primary intention The patient at the 
time of writing is free of disease (Fig 4) 

Gross section show ed that the tumor w as confined to the 
humerus and closely surrounding soft tissues and had not 
invaded the musculature closest to the skin or to the 
thoracic cage (Fig 5) The histological structure was that 
of a chondromyxosarcoma (Fig 6) The axillary contents 
showed no evidence of tumor 




236 


SURGERY GiNECOLOG\ AND OBSTETRICS 



rig 4 II N Photographs 2 weeks after operation 


This mutilating operation is fortunately an in 
frequent one According to Mueller there were 
but 315 recorded ca«es up to 1907 The operation 
was first performed by Ralph Cummings in 180S 
for a gunshot wound of the shoulder The tech 
mque was independently perfected b> Esmarch 
in German} and Berger in France at about the 
same time (1887) The name of the latter has 
become attached to the operation and most text 
boohs of surger} now refer to it as the Berger 
amputation Ollier in 1884 was the first to 
recommend preliminary ligation of the subclavian 
artery as the first step in the operation following 
resection of the medial portion of the clavicle 
This represented the greatest advance in the 
simplification of the operation for it becomes a 
practically bloodless procedure once the major 
blood supplj has been controlled 

Radioresistant malignant neoplasms of the 
upper portion of the humerus especially with 
extension into the shoulder joint or axilla similar 
tumors inv ol\ mg the scapula or outer portion of 
the clavicle with axillar} involvement and pn 
mary radioresistant tumors confined to the axilla 
constitute the major indications for the perform 
ance of this operation Most of the neoplasms 
necessitating this procedure have been histo- 
logically well differentiated sarcomas as the fibro- 
sarcoma chondrosarcoma or osteogenic sarcoma 
other histological types have been described in 
eluding the giant cell tumor (which however 
occasionally responds well to radiotherapy) and 
the neuroblastoma The procedure is especially 
indicated if there have been multiple previous 
attempts at local excision of the tumor (as in the 


cases of Daland and of Lcrichc) In a number of 
cases this operation has been necessary for ex 
tensive traumatic lesions of the shoulder region 
as in Cummings original case A few cases of in 
tractable tuberculous or staphylococcic osteo- 
myelitis about the shoulder joint that had not 
responded to less major surgical procedures have 
come to interscapulothoracic amputation Muel 
ler and Milch have written extensively on this 
particular indication 

First suggested bv Franhe H11913 for trouble 
some edema axillary or retroclav icular roetas 
tases following radical mastectomy for cancer of 
the breast the interscapulothoracic amputation 
for this purpose has been popularized within the 
past 10 years b} the French school particularly 
Prudente Berard and Dargent The latter have 
reviewed the literature on the subject exhaus- 
tively and maintain that the operation has been 
performed at least 16 times for fixed axillary 
recurrences following surgery for cancer of the 
breast Of these 16 5 per cent died at operation 
50 per cent dev eloped later metastases, and only 
1 case is known to hav e survived the procedure 
for as long as 4 years Prudente who performed 
this operation 5 times for such recurrences speci 
fied particularly that it should not be undertaken 
in the presence of advanced ulcerating local recur 
rences fixed chest wall or pleuropulmonary metas- 
tases or fixed retroclavicular glands Certainly 
the operation should not be undertaken too 
lightly for this particular group of cases 

The immediate mortality following inter 
scapulothoracic amputation has varied among 
numerous surgeons from the 5 per cent originally 
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claimed by Berger to 20 per cent recorded by 
others (18, 22) Preliminary subcla\ian \essel 
ligature, modem aseptic methods and control of 
operate e shock, as by the injection of novocain 
into the cords of the brachial plexus preliminary 
to severing them, and the judicious use of stimu 
lanls and parenteral fluids during operation have 
done much to lessen the operativ e dangers of this 
amputation 

To justify the acceptance of such a mutilating 
procedure it must afTord a reasonable expectation 
of prolonging life in addition to alleviating pain 
Jembreau and Riche maintained there was an 
average life duration of at least 35 months follow 
ing such amputation Kawamura claimed 31 3 
per cent of a large senes of cases remained free of 
recurrence from several months to 16 years 
Romankovic, on the other hand, observed recur 
rences in 66 per cent of his cases In the Amencan 
literature Jackson’s case is outstanding His pa 
tient was well for 13 years following interscapulo 
thoracic amputation for chondrosarcoma before 
developing extensive local recurrence and intra 
thoracic metastases There are, in addition, 
numerous individual cases remaining well from 
1 to s years after this operation such as the cases 
of Lenche, Fischer, Daland, and Turco 



Fig 6 I hotnmi rograph of chondromyrosarcoma of 
humeras 


An analogous operation is sometimes performed 
for extensiv e disease, benign or malignant, of the 
proximal portion of the thigh where hip disarticu 
lation will not completely eradicate the di'easc 
This is known as the interilio abdominal amputa 
tion Occasionally , this operation becomes neccs 
sary for malignant bone tumors of the ilium or 
tumors of the soft parts of the outer surface of the 
pelvis extending into the hip joint and femur 
Speed lists among the indications for this muti 
lating operation extensiv e dissecting aneurisms of 
the femoral artery and crushing injuries of the 
hip region with gas bacillus infections The opera 
tion consists in the extrapentoneal removal of one 
half of the pelvic girdle with its attached lower 
extremity According to Riswach this operation 
was first performed by Billroth in 1889, his pa 
tient dy ing sev eral hours after operation Jabou 
lay gave an exact description of the operative 
technique in 1894 Judin found in the literature 
74 cases of this amputation reported prior to 1926 
At least one fourth of these cases are recorded in 
the Russian literature As would be expected, 
the mortality associated with this operation is 
tremendously high, 44 of the above 74 cases fail 
ing to survive the operation 
A number of improvements in the technique 
of the mterscapulothoracic amputation have been 
suggested Most of the operators, like ourselves, 
have encountered considerable troublesome bleed 
ing in the attempt to expose the subclavian ves 
sels This is often doubly difficult because of 
previous local operations or excessive radiation 
leading to a sclerotic fibrosis of the areolar tissues 
surrounding the major vessels In addition, the 
vein lies anteriorly to the artery and is often mad 
v ertently tom in the attempt to isolate the former 



THE TREATMENT OF CHRONIC EMPYEMA BY 
CONTINUOUS HIGH VACUUM SUCTION 

J \ H NFMLI E MD Forsyth Montana 


I N the latest issue of a journal devoted to 
thoracic surgerv there were man} articles 
describing \anous methods of the unroofing 
or thorocoplastic operations for the collapse 
of chronic emp\ema cavities Because of the uni 
form and almost unanimous opinion that such a 
tremendous operation is essential to obtain re 
suits I am pleased to submit an alternative 
method requiring little or no operative surgerv 
together with a case report of a man slowl} wast 
mg awav with emp)ema of vears standing to 
substantiate the theoretical and practical possi 
bill ties of this method 

There ma> be a tendenc> because a disease 
occurs onl> lnfrequcntlv to treat it madequateh 
Few if any procedures in thoracic surgery have 
become standardized to such a degree that further 
development would become unlikely or vmpos 
ible This in particular refers to the treatment of 
chronic empyema a disease about which there is 
no question as to the objective the treatment 
should attain but the means of obtaining this 
objective is a field which remains as >et within 
the scope of experimental surger} \nv procedure 
or device which even in a minor wav contributes 
to the treatment of this discouraging condition is 
of distinct importance The purpose of this paper 
is to record the theoretical and practical proof of 
a method of treating chronic empvema A mini 
mum of operative surger> is required and it is 
entirel} possible that m some cases the patients 
would require no surgical procedure whatsoever 
Regardless of the method applied the objective 
— the obliteration of the cavitv — remains con 
stant in the treatment of chronic empvema We 
attempt to cause the walls of the cavity to 
approximate one another to coalesce to heal 
and thus to obliterate the space The cavitv ceases 
to exist and is cured The objective then is to 
move over one side of the wall to approximate the 
opposite wall and to keep it there until the two 
walls unite or to interpose a second tissue into 
this space such as muscle flaps or granulation 
tissue thus obliterating the space with the aid 
of the new tissue To effect this objective in the 
safest surest and easiest way possible is still a 
moot question 


When one considers the architectural patholog} 
of a chronic empvema cavitv and the ttssues in 
volved it becomes increasing! v obvious wh} this 
disease remains such a difficult condition to cure 
with an} degree of certamt} with even the most 
extensive and heroic operations One would be 
apt rather than call it a disease to consider it a 
pathological syndrome whereb} the structures 
involved and the natural reactions of the tissues 
during repair are the ver) factors which spon 
taneous!} defeat the complete repair To eluci 
date it is onlv necessarv to consider the patho 
logical developments evolving in emp}ema 
In the formation of acute emp}ema the pus 
s parates the two sheets of pleura that on the 
inner chest wall and that on the outer surface of 
the lung The lung is displaced inward to accom 
modate the pus and a layer of fibrin forms on the 
pleura in contact with the pus If the pus is 
removed early the breathing forces blow the 
elastic lung back into the concavitv of the ribs 
They unite and adhere and the condition is cured 
in the majority of cases if the pus has been over 
come biologically and the evacuation has been 
accomplished efficiently 
If the pus is not removed or is onlv partially 
drained the fibrin becomes organized granula 
tion tissue forms over the surface of the pleura 
and the outer surface of the lung which has been " 1 
compressed becomes progressively more fibrous 
What had formerly been a thin flexible mem 
brane slowly but with increasing thickness be 
comes an unyielding firm wall with no elasticity 
The periphery of the lung which formerly 
occupied the concavity of the ribs becomes in 
flexible and shortened If we assume that the 
inner curve of the ribs is a circle then it is geo 
metrically certain that a chord cutting that circle 
is necessarily shorter than the segment it cuts In 
like manner the lung moved inward by the pus 
and then solidified in this shortened condition is 
no longer of sufficient length to fit where it be 
longs even if means were available to place it 
there 


If there are no methods of stretching this tough 
fibrous tissue wall and of holding it firmly against 
the outer wall until union is accomplished we 
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Tig r Roentgenogram of chest on admission I lg 2 Roentgenogram io days after suction treatment 


overcome the dilemma b) shortening the curved 
outer wall to such a degree that it would approxi 
mate the inner wall and have an opportunity to 
heal This is the thorocoplasty or unroofing opera 
tion and is the most reliable means we have used 
to close the cavit> of chronic emp>ema 
The facts mentioned are but the structural or 
mechanical causes which tend to prevent an) 
simple means of cure Of equal importance in 
dela>mg cure is the biological tendency of the 
tissues involved The tissue which lines the walls 
of a chronic emp>ema cavit) is perfectly analogous 
to the tissues of a surface wound elsewhere on the 
bod) An open surface wound, uncovered by shin 
or mucous membrane has one predominating 
characteristic which is the crux of the situation 
in an emp>ema cavit) the same as on a surface 
wound When we speak of a surface wound as 
being healed, we mean that it has become covered 
with skin Until it does become covered it re 
mams moist, weeping, infected, and constantly 
forms pus 

Skin extends out over the wound from the 
health) edges in an attempt to place the wound 
surface cells where they belong, namel), beneath 
the surface Sub surface tissues have not the in 
herent properties of withstanding infections when 
they are accidentall) placed in this strange surface 
environment The) continue to remain infected 


until skin covers it The action of fibrous or scar 
tissue which forms and then contracts, assists m 
drawing the skm edges closer together The time 
necessar) for a surface wound to heal, therefore, 
is regulated not so much b) the kind or degree of 
the infection, but b) the time necessary to cover 
the w ound w ith skin It is a commonl) know n fact 
that a wound take;, much less time to heal if the 
shm edges are pulled together even though the 
w ound is ) et infected, prov ided of course that gross 
drainage is controlled The fact that the lining 
membrane of an emp)ema cavity is similar to an 
open, uncovered wound is the reason for the con 
slant accumulation of pus As long as the cavity 
exists, there will be a surface infection the drain 
age of which is withm the cavit) itself with the 
constant access to auto infection This process 
continues until the cells which form the lining 
membrane of the cavit) are placed beneath the 
surface where they belong This is accomplished 
by holding the two walls of the cavit) together 
until they unite What formerly was a surface 
membrane is now beneath the surface and healing 
ensues 

The outer wall of the cavit), because of its 
ribs, is the firmest part of the wall from a stmc 
tural viewpoint it would be more rational to allow 
this wall to remain as it is and move the inner 
wall, the side toward the lung, outward to the 
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Fir 3 Roentgenogram 3 weeks after suction treatment Fig 4 Roentgenogram showing track 4 weeks after 
Sinus partly tilled with Iipiodol suction treatment 


other wall This for obvious reasons has ahva>s 
been an impossibility An approach in this direc 
tion has been attempted by insisting on blowing 
exercises b> the patient This procedure was of 
little practical importance except possibly in re 
expanding the lung after drainage in acute 
empyema before adhesions have formed 

The atmospheric pressure acts equally on all 
surfaces and w ith relation to an empy ema cav lty 
the pressure thrust is the same within the interior 
of the cavity as on all parts of the external wall 
of this cavity If the pressure within the cavity is 
reduced there is an unopposed pressure on the 
external surface of the walls toward the center of 
the cavity The more the interior pressure is re 
duced the greater will be the effect of the atmos- 
pheric pressure on the external walls of the cavity 
Because of the resistance of the ribs whicn are 
better able to withstand the air pressure without 
displacement the inner wall due to the air pres 
sure thrusting on it through the respiratory pas 
sages would be displaced outward to the outer 
wall If the weight of 50 miles or so of air could 
be directed with regulation on the medial wall of 
the cavity for a sufficiently long penod it was 
foreseen that the cavity walls would be squeezed 
together with eventual obliteration The problem 
was to develop a means of reducing the air pres 


sure w ithin the cav lty ov er a long penod, allowing 
the atmosphenc pressure to exert its weight on 
the external surfaces of the walls Because the 
walls w ere re enforced by nbs on the outside and 
were thick and leathery on the inside it was 
recognized that nothing less than considerable 
phy sical force acting for an indeterminate period 
of time would be effective The physical force 
referred to is that of the atmosphenc pressure 
unopposed To obtain the squeezing or com 
pressing action of the most uniform the most 
gentle and yet one of the strongest of all forces 
it is necessary to remove the air pressure from the 
intenor of the cavity by suction A further pos 
sible effect of suction applied to the interior of a 
cavity is that it will cause a congestion of the 
walls and if enough suction is applied it will 
produce oozing This oozmg would be conducive 
to formation of granulation tissue which would 
assist in filling up the space and enhance healing 
Several modes of using suction in the treatment 
of empyema both acute and chronic have been 
familiar for years It was obvious that suction 
from the sy’phon bottle system was useless be 
cause of the low degree of suction possible and 
the constant attention necessary Suction from 
water faucet syphons is also impractical because 
of the tremendous amount of water necessarily 




Fir S Roentgenogram showing narrowing of track 6 
weeks after suction 

wasted to obtain only a relatively low degree of 
suction It was also impossible to think, of using 
the standard tonsillectomy sucker because neither 
the patient nor the machine would tolerate such 
high speeds 24 hours a day, week after week 
An entirel> new instrument was developed 
which corrected all the defects of other systems 
and fitted itself perfectly to this particular prob 
lem and an unforeseen number of other situations 
The instrument consists of a \ acuum storage tank 
whose vacuum is developed by an electric suction 
pump which automatically cuts in when the nega 
tive pressure is below 5 inches of mercury The 
pump operates until the vacuum is built up to 17 
inches of mercury and then the motor is auto 
matically cut off until this vacuum has been 
utilized down to 5 inches again An almost noise 
less motor and pump can build up this v acuum in 
about 30 seconds to a minute, and for chest cases 
this amount will last for 5 to 6 hours depending 
on the type of application When the instrument 
is used for other purposes such as duodenal 
suction, external duodenal fistula, or vesico 
vaginal fistula the motor necessarily operates 
more frequently because there is a continuous 
flow of vacuum for evacuating purposes The 
vacuum applied to the patient is controlled to 
any amount of pressure by means of a reducing 


Tig 6 Roentgewo 0 ra.m showing shortening of track, at 
7 weeks 

valve, vacuum gauge, and bubble indicator The 
control of this vacuum is absolutely exact and 
the instrument may be operated continuously for 
months without any further attention than 
plugging it into an electrical outlet and emptying 
the catch bottle The instrument is designed 
primarily to deliver a high degree of vacuum, 
delicately controlled, and continued over a period 
of time which could possibly extend for a month 
or more This instrument is light and compact 
and occupies a space of approximately that of a 
standard typewriter There is an almost inaudible 
motor hum, lasting at the most a minute once 
every few hours so that there is no annoyance 
whatsoever to the patient When the connection 
is plugged mto the electric outlet, aside from 
regulating the flow with the reducing valve, there 
is no further attention necessary Although the 
utility of this instrument in chest cases is par 
ticularly stressed in this paper, it is equally 
successful in other fields of surgery, such as gas- 
tric lavage decompression of duodenum and m 
testine utilizing duodenal intubation, common 
duct drainage from a T tube, and urinary bladder 
drainage following prostate and vesicovaginal 
surgery It was found to be the instrument of 
choice in postoperative external gastnc or duo 
denal fistulas 
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tir. i Roentgenogram shot ing track almo t obliter 
ated 8 week after treatment 


hi S Roentgeno-ram of chf't after patient was dt 
charged and cured 


The onl\ difficulties found in the use of high 
continuous suction is that of correct size of rubber 
tube Some tubes which will cam fluid arc porous 
to air and will not hold a vacuum \ tube with 
too small a bore will soon plug due to a solid 
fragment clogging it or to the accumulation of 
deposit which is laid down within the tube A 
tube with too large a lumen will allow air to pass 
through it without carrying along the fluid in the 
tube One opening in the end of the tube such 
as is used in the ordinary catheter is much more 
liable to clog with fragments of debris For best 
results it is necessary to make many auxiliary 
openings in the sides of the tube at the terminal 
2 or 3 inches It is also necessary in applying a 
suction tube into a chronic empyema cay it) to 
ha\e an almost air tight ht at the entrance of the 
draining tract This is obtained b> enlarging the 
tract surgically and using a tube sufficient!) stiff 
and of such a diameter that it is inserted into the 
tract with difficulty and if there is leakage about 
the tube during the first few day s the contraction 
of the tissues soon forms a much closer fit 
While it is a modern tendency to express 
opinions onl) after the summation of a formidable 
arra> of statistical data it is none the less true 
that one single isolated case beforehand ma) be 
the index of what a large senes may prove at a 


later period I mention this fact is an excuse for 
daring to publish a paper w ith but a single case 
m point No bibliography is appended to this 
paper because no record could be found of 
chronic ernp)ema hiving been treated b) this 
method It should be fully understood that 
suction drainage in empyema acute or chronic 
is well known and has been utilized for years 
yyhereas no method has been discovered whereby 
a high vacuum amounting to 15 inches of mercury 
has been applied to the chronic emp)ema cavity 
for a period of 5 to 6 yyeeks Previous uses of 
suction in chronic emp)ema haye been solely for 
the remo\ 3 l of drainage whereas this paper de 
scribes only the use of a high vacuum not only 
for the removal of an) collection within the 
cav it) but al 0 for the collapsing of the thickened 
walls of the cavity b) the high degree of suction 
obtained 1 

CXSF IIISTORV 

Mr G I a white laborer 53 years of age « as admitted 
to Rosebud Memonal Ho pital on October ao 19)7 with 
a previous diagno 1 of chronic empjema There was no 
family hi tory of tuberculo is nor anj other illness of sig 
mhcance 

In Jul> 1933 the patient became ill uddent) with pain 
in hi right chest on breathing He developed a fever with 
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chilU and sweats He is quite certain that he did not ha\ e 
a cough or pneumonia at the beginning of this illness and 
what cough he did have came on subsequent to this illness 
The pain was generalized over the right side of the chest 
and in the course of some weeks settled particularly m the 
right upper chest A loose cough developed with night 
sweats he began to raise sputum and the pain in the side 
continued He lost weight gradually and was confined to 
bed He was certain that he had a high fever every day 
After some weeks his chest was aspirated and pus was 
obtained , , 

Gw August. 3 iqj$ a tib resection, was done under local 
anesthesia A drain was placed in the pleural cavity and 
considerable foul smelling thick pus and gas were ob 
tamed He had made a satisfactory partial recov ery w hen 
he was discharged September 28 7 weeks following the nb 
resection with a final diagnosis of empyema and bronchial 
fistula occasioned probably by a primary pneumothorax 
Since that time which is 2 years and 6 months since the 
original operation he has been an invalid with a con 
stantly draining sinus The pus has always been foul and 
he has continually worn a dressing There had been at 
tempts made to cure his sinus by the injection of oil If 
at times it became temporarily closed he would develop 
chills and become acutely ill until the sinus would break 
and discharge 

He was admitted to the Rosebud Memorial Hospital on 
October 20 1937 weighing 118 pounds while his average 
weight was 148 pounds His general condition was very 
poor His skin was gray and a foul discharge permeated 
the room He gave the above history and stated there 
were about 1 to 2 ounces of pus on his dressings each day 
Chief complaints were draining chest sinus continuous 
loss of weight weakness chronic cough and recurrent 
elevation of temperature 

The general examination revealed the following Tern 
perature 100 5 degrees pulse 86 The tonsits were buried 
pillars reddened four lower incisors showed extensive 
pyorrhea There were no neck abnormalities Left chest 
appeared normal Right chest contracted with all nbs 
showing At level of tenth ribs at the posterior axillary line 
there were 3 openings which continuously discharged foul 
thick pus There w ere deep supraclavicular and mfraclavicu 
lar depressions Blood pressure 118/72 The abdominal ex 
animation and examination of extremities rev ealed nothing 
Red blood count was 3 700 000 and the white blood count 
14 200 per cubic millimeter hemoglobin was 58 per cent 
urine was normal Roentgenograms of the chest are lllus 
trated in Figure 1 The Mantoux test and the test of 
sputum for tuberculosis were negative 

Lipiodol was injected into the sinus followed by roent 
genogram to determine the length and direction of the 
sinus It required too much lipiodol to fill the w hole cavity 
although the length and direction of the sinus is well lUus 
trated in Figure 2 It is impossible to determine accurately 
the cubic capacity of this type of cavity by the amount of 
fluid it will hold for the reason that when the fluid is in 
jected up the track it is impossible to fill the track com 
pletely because the air cannot be thoroughly evacuated to 
allow a complete filling of the space A diagnosis was made 
of chronic empyema with insufficient drainage Under 
local anesthesia an incision was made 3 nbs above the 
opening of the sinus Three inch sections of seventh 
eighth and ninth ribs were removed to allow exploration 
of the cavity Considerable grumous material and pus 
were aspirated from the depths of the cavity and a probe 
could be entered into the cavity as high as the apex of the 
thoracic cage and inward to the upper part of the media 
stinum The cavity walls were thick and unyielding A 
rubber tube with several side openings and about three 
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quarters of an inch m diameter was then forced into the 
opening and placed well into the cavity The incision was 
then closed loosely over the tube The operation was for 
the purpose of exploring the track and cavity and for the 
insertion of a tube of suitable size for high vacuum treat 
ment 

When he was returned to his bed constant suction was 
applied to the cavity through the tube from the vacu 
aspirator 1 Suction was begun at 2 inches of mercury and 
maintained 24 hours each day An infant catheter had been 
inserted through the wall of the large tube and sealed with 
auto tire cement This allowed irrigation of the cavity 
with Dakin s solution several times a day With the nega 
live pressure already in the cavity the irrigating fluid 
entered under the force of suction and very thoroughly 
washed out any further collections of pus and debris 
Each day the degree of suction was increased and the 
cavity was irrigated When the vacuum reached the degree 
of ro inches of mercury and oozing of blood into the re 
cernng bottle was noticeable the suction was reduced in 
degree until the oozing ceased In a few day s it was found 
that suction could be increased to the previous degree 
without oozing of blood and such was done There was 
some leaking of air between the tube and sinus wall for the 
first few days Many substances were tned to stop this 
leakage but were to no avail and later it was apparent 
that due to the suction and to the natural contraction of 


tbe present time it 1 po sible to obtain this type of drainage tube 
incorporating the irrigating channel from the American Cystoscope 
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the track thi air leakage ceased in a few days without 
further attention 

The patient was given a high caloric diet with forced 
feeding His teeth were attended to and he wa Riven iron 
and vitamin tonics The tube from the vacu a piratorwa 
long enough to allow him complete freedom of his room 
and he soon learned to regulate the vacu aspirator to any 
desired degree of suction and became highly interested in 
the treatment He was allowed to disconnect the suction 
for sufficient periods during the day to eat his meals and 
for toilet facilities after which he re applied the suction 
himself tor the first 2 weeks when the suction was applied 
he could feel the vacuum gripping the mtenor of his chest 
causing some little discomfort with some aching in his 
right arm but which did not require opiates The tube was 
changed once a w eek more from curiosity than from neces 
sily Each subsequent x ray picture showed a difference 
not only at the site of the cavity but also in the remaining 
lung field the clear area of which increased at each exami 
nation After the first week there w as very little drainage 
from the track which we attributed to the extreme efficiency 
of both drainage and irrigating systems which sterilized 
the cavity to a great extent There was seldom more than 
a half to one dram of drainage in the bottfe each day Uter 
4 weeks of continuous suction the cavity had been reduced 
to nothing more than a straight track which was fully 
occupied by the drainage tube as illustrated in I igure a 

\t this time the sinus consisted merely of a track only 
large enough to hotd the catheter The suction was con 
tinued and the catheter w as withdraw n about an inch every 


few days When the length of the track remained about 
4 inches it was deemed sterile enough for spontaneous 
closure The patient was discharged and returned 1 month 
later for examination The sinus had stopped draining eii 
tirely and was completely healed He had not had eleva 
Uon in temperature for 1 months His weight had increased 
since the beginning of the treatment \t the pre ent 
writing which is 7 months since he was discharged the 
patient states that he is doing clerical work every day and 
has had no sign of discharge or his previous illness what 
soever He is completely cured and extremely happy with 
the result 

CONCUJSIOV 

A case is presented of a man incapacitated for 
2 years and 6 months with chronic empyema 
whose weight and strength were decreasing con 
stantly The patient was completely cured by the 
use of continuous high vacuum suction applied 
to the interior of the cavity A short description 
of the instrument perfected for this and ill types 
of continuous suction is included with illustra 
tions It is recommended that this method be 
given a thorough trial before extensive and haz 
ardous operations be resorted to for chronic 
empyema 



DIRECT INGUINAL HERNIA AND A METHOD 
OF FASCIAL REPAIR 

EDWIN H CARNES, MD.fACS, Memphis, Tennessee 


T HE pathology of direct inguinal hernia and transversahs fascia Anson and McVay , In 
is totally different from that of indirect measuring 95 unselectcd specimens, found that 
or oblique inguinal hernia A thorough the length of the medial wall of the triangle, 1 e , 
understanding of the pathology is neces the distance from the insertion of the lower bor 
sary if operation for repair of direct hernia is to be der of the internal oblique muscle to the pubic 
successful That it has not in\ anabl> been under crest \ aned from o centimeters to 9 centimeters, 
stood and recognized is indicated by the relative!} 48 of the cases measuring between 2 centimeters 
high recurrence rate in this type of hernia, as well and 5 centimeters 

as by the type of operation frequently seen per We have found m practically all of our cases of 
formed or described In the hands of competent direct hernias that the length of the medial wall 
surgeons the percentage of recurrence vanes from ranges from 2 centimeters to 4 centimeters It is 
7 to 30 per cent and Andrews states that in about obvious, therefore, that if repair is attempted by 
one fourth of the cases operated upon for this type suture of the "conjoined tendon" to the inguinal 
of hernia, the patient is made definitely worse by ligament, approximation of the apex to the base 

surgery of a triangle is being undertaken The muscles 

pATtforoc* forming the apex will very promptly raise it again, 

According to the usual textbook descriptions, with resultant weakening of the inguinal floor and 
the internal oblique muscle inserts into the lower probable recurrence of the hemia 
borders of the 3 lower ribs, into the rectus sheath In addition to the pathology already present, 
of which its aponeurosis forms 2 layers, and con the external inguinal nng is, in our experience, 
jointly with the transversalis muscle into the pu nearly always enlarged, so that operative proce 
bic crest and pectineal line immediately behind dure relying largely on the aponeurosis of the ex 

the external inguinal ring The conjoined tendon ternal oblique muscle for reconstruction of the 

thus formed ‘ serves to protect what otherwise inguinal floor will find this structure inadequate 
would be a weak point in the abdominal wall (6) " at the most important point, namely, the lower 
Recent investigations of the anatomy of the in- portion of the inguinal area It is here that most 
grnnal area lead the investigators (2) to believe recurrent hernias are found 
that the conjoined tendon or aponeurotic falx as Hams and White, in an interesting investiga 
so described does not exist and that the structure tion of the length of the inguinal ligament in direct 

so regarded and used by some surgeons m the re and indirect hernia, measured thisbgament in 500 

pair of the inguinal floor is “merely an area in the patients They found that individuals with an in- 
anterior lamina of the rectus sheath rendered more guinal ligament of less than 11 centimeters had 
prominent than the surrounding tissue through its sbght tendency toward the formation of inguinal 
insertion into bone " hernia of either type and that hernias occurring 

In the type of individual prone to develop di in individuals whose inguinal ligament measured 
reel inguinal hernia there is often deficient dev el- from ix to 15 centimeters were of the indirect 
opment of the internal oblique muscle, particularly type, while in those whose ligaments were from 

its lower border further, instead of its fibers 15 to 19 centimeters the hernias were of the direct 
becoming tendinous and inserting into the pubic type They found, further, that the longer the 
crest and pectineal line its only insertion is into the inguinal ligament, the deeper the pelvis, and con 
rectus sheath at variable distances from the pu versely, the shorter the ligament, the shallower 

the pelvis Their conclusions m regard to the for 
This high insertion results in the formation of mation of direct hernias were that m cases m 
an inguinal triangle bounded by the rectus sheath, which the inguinal ligament was long, there was 
the lower border of the internal oblique muscle, relative shortening of the distance between the 
and the inguinal ligament This arrangement anterior superior iliac spines with greater inch 
leaves a vulnerable spot m the inguinal floor nation of the pelvic floor, thus causing mtra 
which has for its support only the peritoneum abdominal pressure to be exerted mainly near the 
From the Surgical Service U S Manae Hospital midline, producing the direct type of hernia 
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ETIOLOGV 

Direct hernia is always acquired that is so far 
as the hernia itself is concerned The anatomical 
defect is already present and intra abdominal 
pressure gradually produces a bulging through 
a u eak spot in the abdominal w all It is our opin 
ion that this 1$ a gradual process and that the 
sudden production of a direct hernia rarely occurs 
Its possible extension through the external nng 
with corresponding spreading of the anatomical 
structures of the inguinal triangle due to sudden 
increase in intra abdominal pressure may produce 
pain and bulging leading to the belief that the 
hernia is traumatic in origin 

Practically speaking direct hernia occurs only 
in the adult male Less than i per cent occur in 
women Seward Erdman concludes that the en 
larged external abdominal ring is an important 
factor m the causation of direct hernia in the male 

-nXHMQUE or REPAIR 

Cure of direct inguinal hernia is obtained only 
if the inguinal triangle is closed completely and 
permanently Important factors in effecting such 
a closure are the selection of such structures for 
the reconstruction of the inguinal floor as can be 
approximated without tension the employ ment of 
fascia to-fascia suture as far as possible and the 
use of fascia lata as described by Galhe (4 5) 



The obtaining of fascia lata strips is a simple 
procedure and is done by an assistant during the 
course of the operation A longitudinal incision 
about 0 inches long is made ov er the lateral aspect 
of the thigh approximately at the level of the pen 
neum Incisions in the same direction are made 
in the fascia lata about 1 centimeter apart Across 
the upper ends of these incisions a transverse mci 
sion is made thus freeing the upper portion of the 
fascial strips The Bartlett' fascia stripper is then 
used to free the strips subcutaneously at the same 
time cutting them off distally after the desired 
length has been freed The thigh incision is closed 
with a few skin sutures or clips For convenience 
of the operator and assistant the thigh opposite 
the side on which hernia repair is being done is 
used One end of a fascial strip is threaded through 
a Galhe needle for a distance of about 1 5 centi 
meters and secured by a suture of fine silk Care 
is taken to avoid bulk at this point if necessary 
the threaded end of the strip is trimmed with scis 
sors The prepared strips are then placed m a 
small covered tray between lavers of gauze mois 
tened with saline until needed by the operator 
who in the meantime has proceeded with the oper 
ation at the site of the hernia 
Incision for the hermoplasty is made so as to 
expose the pubic spine below and extend some 
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what cephalad to the internal ring above The 
aponeurosis is exposed and incised into the exter 
nal ring, the incision being nearer the lateral than 
the medial pillar of the ring The cord is pulled 
up, isolated, examined for a possible indirect sac, 
and retracted laterals ard 
The sac is located and the condition of the trans 
\ ersalis fascia is noted If this structure forms a 
definite continuous layer over the sac it is incised 
The sac is picked up and the prcpentoneil fat is 
carefully dissected away , particular caution being 
observed to avoid damage to the bladder which 
often lies on the medial wall of the sac The pen 
toneum of the sac is opened and the redundant 
portion is cut aw ay As the direct sac usuall> has 
a broad base, closure is best achieved by a contm 
uous or purse string suture For the same reason, 
in some instances the sac may be treated by in 
version with a purse string suture without be 
ing opened 

As a preliminary step in the reconstruction of 
the inguinal floor or wall, closure of the trans 
v ersalis fascia, which frequently is well developed 
and of considerable strength, provides an addi 
tional layer and strengthens the new wall to that 
extent Closure may be effected by suture of the 
rent frequently found in this layer, or of the in 
cision made in dissection of the sac with fine 
chromic catgut, or, if bulging, the redundanev 
may be disposed of by a purse string suture Some 
times the upper portion is strong and well devel 
oped, the lower portion thinned out and weak, 
in such cases the upper and stronger portion is 
brought down without tension and included m the 
suture to be described It seems reasonable to 
assume that smooth closure of the transversahs 
fascia m addition to providing an extra layer of 
some strength serves to distribute the stress of 
intra abdominal pressure evenly against the outer 
layers of the wall under construction 
To obtain the next lay er for the reconstruction 
a curved incision is made along that portion of the 
anterior rectus sheath posterior to the aponeurosis 
of the external oblique This incision is made 
near the lateral margin of the rectus sheath and 
extends cephalad from the pubic crest for 4 or 5 
centimeters, curving slightly outward Adequate 
exposure of the sheath, consisting at this level of 
two of its three layers, is obtained by medial and 
forward retraction of the aponeurosis, its third 
layer The portion of the sheath lateral to the 
incision is drawn lateralward by traction on its 
cut edge and sharp dissection from the underlying 
rectus and pyramidalis muscles This procedure 
furnishes a fascial flap which can be approximated 
without tension to the lower portion of the mgui 


nal ligament thus cov ering a most vulnerable area 
Due to enlarged external rings present in most 
cases, overlapping of the aponeurosis of the ex 
ternal oblique does not always provide a strong, 
firm closure, hence the addition of the rectus 
sheath flap to the constituents of reconstruction 
The anterior sheath appears to be adequately re 
placed by the medial leaf of the aponeurosis, the 
edge of which is to be sutured to the shelving edge 
of the inguinal ligament 

The component parts for the reconstruction of 
the inguinal floor having been exposed, suture is 
begun, with strips of fascia lata as suture material 
Interrupted sutures are inserted as shown in Tig 
ure 1 Starting at the lower end of the inguinal 
ligament the first suture or fascial strip is passed 
from without, i e , lateral and inferior to the liga 
ment under its shelving edge It is next passed 
through the rectus sheath flap near its free margin 
and also through the transversahs fascia if this 
structure is available and not previously closed by 
an alternate method The direction of the needle 
being reversed, it is passed through the shelving 
edge in a direction away from the femoral ves- 
sels, then back through the medial leaf of the in 
cised aponeurosis near its free margin, thence 
through the lateral leaf just above the shelving 
edge of the inguinal ligament In insertion of the 
first suture a portion of the periosteum of the 
pubic spine is included The end of the strip is 
clamped, the needle is left on, and the exposed 
strip and needle are protected by gauze Other 
fascial strips, slightly more than a centimeter 
apart, are inserted m this manner to the internal 
ring In the upper part of the inguinal floor, the 
lower borders of the internal oblique and trans- 
versals muscles are used instead of the rectus 
sheath, as these muscles can be approximated to 
the shelving edge of the inguinal ligament in this 
location without tension 
After insertion of all the fascial sutures, start 
mg with the lowest, traction is made on both ends, 
and a silk suture is passed through the ends at the 
level of the aponeurosis and tied twice so as to in 
elude the entire width of both strips The short 
end is cut off slightly more than a centimeter from 
the silk suture, the long end carrying the needle is 
left for further use The other strips are secured 
similarly , both ends being cut off, however Frac 
tion on the lower or originating end of the fascial 
strip approximates the innermost layer of the clo 
sure, whereas traction on the upper or emerging 
end of the strip brings over to the inguinal liga- 
ment the medial leaf of the aponeurosis, so that 
accurate apposition of the inner layers can be ob 
tamed and inspected before these layers are cov 



250 


SURGERY, G\NEC 0 L 0 G\ AND OBSTETRICS 


ered bv the medial leaf of the aponeurosis The 
lateral leaf of the aponeurosis is then ov erlapped 
(Fig 2) being sutured to the surface of the medial 
leaf with the fascial strip first inserted the needle 
having been left on for this purpose The aponeu 
rosis is closed abo\e the internal nng b> one or 
two interrupted sutures if necessary The sub 
cutaneous fascia and fat are closed carefullv over 
the cord which lies outside the aponeurosis and 
the shin is closed after careful hemostasis 
This method of closure reconstructs the ingui 
nal floor in its lower part the vulnerable point for 
recurrence with 4 fascial la) ers the transv ersalis 
fa«cia the rectus sheath and the 2 overlapped 
flaps of the aponeurosis Closure is further rein 
forced bj the use of fascia lata in approximating 
and overlapping these structures 
Needless to sav meticulous technique as re 
gards asepsis is necessary as infection ma> result 
in loss of the reinforcing fascial strips In our 
experience of over 100 cases repaired bv this 
method infection has not occurred To date no 
recurrence has been noted but the method has 
not been in u«e sufficient!) long to make a definite 


statement as to recurrence It is felt however 
that a method employing structures that are for 
the most part fascial in origin and that can be 
approximated without tension will result in a 
minimum of recurrences It is our opinion that 
the use of fascia lata definite!) reinforces the clo- 
sure and is therefore, an important factor m the 
prevention of recurrence 
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ATROPHl OF BONE 

E VERYONE familiar with the treat 
ment of injuries of bone, particularly 
' fractures, knows that prolonged fixa 
tion with plaster of Paris inevitably leads to 
atrophy of bone What brings this about may 
not be well understood It is known that sta 
sis of blood in an extremity, voluntary disuse 
of an extremity, and various types of inflam 
matory lesions of joints which produce a pain 
ful fixation spasm will lead to atrophy of bone 
Vascular conditions which cause pain will lead 
to atrophy of disuse because of the painful 
condition, although ischemia in itself does not 
produce atrophy of bone but rather causes a 
sclerotic change in the bone 
Another type of atrophy of bone which is 
rather well recognized by those interested in 
orthopedic surgery is that known as Su deck’s 
atrophy A rather definite understanding of 
this condition has evolved through the efforts 
of several workers, but much remains to be 
learned about this condition Certainly it 
seems m many cases to be a part of a general 


symptom complex predominated by some type 
of vascular neurosis as yet not completed 
understood 

Between the atrophy of disuse and Sudeck’s 
atrophy lies a group of conditions which are 
commonly known as post traumatic painful 
atrophy and, as a rule, involve bones adjacent 
to joints and also involve the joints them- 
selves Some may claim that these conditions 
are in truth Sudeck’s atrophy Yet one does 
not see the extreme degree of vascular change 
usually associated with the more acute forms, 
usually known as Sudeck's atrophy Others 
may feel that these forms of so called post- 
traumatic painful atrophy are only forms of 
the atrophy of disuse, but they often may ap 
pear in spite of an amount of use usually suffi 
cient to prevent the occurrence of atrophy 

One could mention many other types of 
osteoporosis, such as senile osteoporosis, which 
seems to be seen more often than in previous 
>ears All of these conditions stress the im- 
portance of more complete knowledge of the 
physiology of bone and its pathological reac 
tions to the various changes to which it may 
be subjected, such as the following trauma, 
disuse, and disease 

As our knowledge improves, it is safe to 
predict a more comprehensive approach to 
the treatment of many conditions Besides a 
more complete knowledge of the physiology of 
bone, a better understanding of the phy siology 
of the circulation of the extremities must be 
had before these conditions can be understood 
Finally , as our knowledge of the chemical com 
position of the human bone and tissues and of 
the physiologico chem ical reaction of bone is 
improved, much light will be thrown on this 
interesting subject Ralph K Ghormley 
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THE ROLE OF SURGERY IN THE 
RECOVERY OF THE TUBER- 
CULOUS INDIVIDUAL 

T uberculosis once considered a 

contra indication to surgical inter 
\ention now responds most favor 
ably to this method of treatment Not many 
years ago the presence of tuberculosis par 
ticularlj pulmonary disease frequently de 
terred surgeons from undertaking necessary 
surgical operations while more recently many 
tuberculous individuals have sustained harm 
from the over zealous activities of an awakened 
surgical profession Between these two ex 
tremes lies a middle course which offers to the 
patient maximum possible benefit, yet at the 
same time protects him from ill advised opera 
tive trauma A better understanding of the 
problems involved in the treatment of this 
disease by surgeons and medical men alike 
will lead to more satisfactory results and a 
lower operative mortality rate 

Tuberculosis is a constitutional disease 
which manifests itself clinically by its locah 
zations in various tissues and organs of the 
body From the site of original implantation 
the organisms may become distributed widely 
throughout the body to form secondary foci 
from which later develop the symptom pro 
ducing lesions recognized as clinical tubercu 
losis Although commonly single multiple 
areas of disease occur with sufficient frequency 
to render routine search for them mandatory 
A complete and thorough study of the patient 
from head to foot must be made in order to 
discover all tuberculous and non tuberculous 
disease for it is only through such intensive 
study that the patient s best interests can be 
served and a balanced judgment as to proper 
treatment rendered Therapy must be di 
rected to the patient as a whole and not 
merely to a local lesion for complete results 


No field of medical endeavor offers more 
favorable opportunity for group work than 
does the adequate handling of tuberculosis in 
all its protean manifestations The phthisido 
gist, internist, surgeon, roentgenologist car 
diologist urologist, otolaryngologist bron 
choscopist, oculist proctologist, pathologist 
and various other specialists may at some 
time or other be called upon to contribute 
their share toward rehabilitating the indi 
vidual It is eminently desirable that the 
phthisiologist and internist be surgically 
minded and appreciate the possibilities of 
surgical treatment and its modern develop 
ments, but it is equally as important that the 
surgeon either understand tuberculosis, its 
response to treatment, and the dangers of its 
dissemination or permit himself to be guided 
by those who do It is as unwise for the medi 
cal man unskilled in surgical therapy to at 
tempt such work as it is for the surgeon un 
versed in phthisiology to undertake this type 
of surgery alone Each has his own sphere, 
with close co-operation the keynote to success 
Fundamentally surgery does not cure tu 
berculosis as it may cure other types of dis 
case for in tuberculosis because of the very 
nature of the process no single operation or 
series of operations can completely rid the pa 
tient of all foci of the infection In spite of 
such limitations it may be and frequently is 
the deciding factor in bringing about recov 
ery, yet unless the patient possesses or dc 
velops that indefinable something known as 
resistance against tuberculosis he will not con 
quer the disease even with the best surgical 
attention Under suitable circumstances the 
surgeon may be able to resect an apparently 
local focus of the disease (nephrectomy, sal 
pingectomy lobectomy), but even at best he 
is unable to remove all the process from the 
local system to say nothing of the whole body 
Drainage operations for tuberculous abscess 
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(psoas, permephntic or pleural) may relieve 
local symptoms but never eliminate all local 
disease So much the more do the indirect 
procedures (spine fusion, thoracoplasty) which 
do not touch the local lesion but merely alter 
local function by immobilization or immobili 
zation and compression, fail to relieve the pa 
tient of all his tuberculosis although they 
may aid very materially in inducing rcco\ cry 
lhe effect of the surgery is mechanical, alter 
mg physiological conditions and correcting 
physical handicaps to permit the patient to 
combat the infection under more favorable 
circumstances All manipulations should be 
carried out with the minimal trauma, both 
surgical and anesthetic, compatible with the 
operation required Speed of operation may 
be of much less importance to the patient than 
gentleness in handling tissue If anyone must 
be handicapped let it be the surgeon rather 
than the patient Excessive trauma, honor 
rhage, shock, or anything which lowers the 
patient’s resistance may be followed by a 
flare up or dissemination of tuberculosis 


Blood transfusion may replace blood loss, but 
it docs not compensate for other damage 
which has been done, and this damage may be 
considerable 

Tuberculosis is v serious disease, carrying 
with it a high morbidity and mortality rate 
No patient suffering from it has any chances 
to throw away Advantage should be taken 
of any and every method which may contrib 
utc even in small measure to the patient's 
ultimate recovery A 3 months "cure” of 
this disease does not exist Half way measures 
may delude the patient as well as the physi 
cian for a time but rarely gives permanent 
results An adequate treatment for tubercu 
losis should be an intensive composite pro 
gram in which surgery plays a minor or major 
part, but never the complete role Individual 
circumstances and the well balanced clinical 
judgment must determine when, where, and 
how surgery shill be utilized, but adequate 
constitutional treatment must always be com 
bmed with it if best results are to be obtained 
Thomas J Kinseixa 
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REVIEWS OF NEW BOOKS 


T HF appearance of Cancer Its Diagnosis and 
Treatment ‘ by Cutler and Buschke marks a 
new trend in cancer therapy Medical hi* 
torians will be able to trace the de\ clopment of 
knowledge concerning cancer by the men who wrote 
the books about it The foundations of our modern 
knowledge of the treatment of cancer were laid b> 
outstanding surgeons of the past century such as 
\\ arren, Gross, Paget, and Butlin AU of these men 
tooV a special interest in cancer and wrote good 
books about it The pathologists neat dominated 
the trend of thought about the disease Borst 
Ribbert, Ewing, Masson and Menetriei classified 
and described its multitude of forms in books of 
permanent worth Toda\ radiation has taken an 
important place in the treatment of cancer and we 
hnd the radiotherapists w riting books about it 
That b> Cutler and Buschke is the first book of 
its kind to appear in this country Both of the au 
thors are equipped with a broad knowledge of radio 
therapy They have had the assistance of a third 
well trained radiotherapist Simeon T Cantnl 
They ha\e written a book of 757 pages which aims 
to present the essential clinical features and the pre 
ferred methods of treatment for the more common 
forms of cancer The first chapter deals admirably 
with the biological effects of radiation and the gen 
eral principles of its clinical application in cancer 
Two short chapters on biopsy and on the spread of 
cancer follow Each of the 39 remaining chapters 
deals with a regional type of cancer A well chosen 
bibliography of the more recent papers concerning 
each form of cancer is appended at the end of the 
book and a name and subject index completes it 
Many of the 346 illustrations included are good 
reproductions of roentgenograms while others are 
well chosen clinical photographs and drawings 
The book is printed in clear tvpe on glossy paper 
This book offers a great deal of information con 
cermng the principles and technique of radiotherapy 
as it has been practiced by Coutard and his associ 
ates at the Radium Institute in Tans The chapters 
dealing with tumors m the head and neck in particu 
lar are the best that have been written m English 
The chapters on cancer of the uterus, too, are ad 
rairably done The authors are at home in discuss 
mg these forms of cancer for their treatment has in 
general been turned over to radiotherapy The 
pathology of these lesions is comparatively simple 
and stereotyped and surgery does not often come 
into consideration 


lhis cannot be said for other forms of cancer and 
m dealing with them Cutler and his associates arc 
often inadequate They lack that thorough familiar 
itv with modern pathologv that is necessarv to am 
one who attempts to classifv malignant neoplasms 
This is illustrated bv the manner in which thev deal 
with soft part sarcomas Thev have lumped all 
forms together under the title of 'neurogenic sar 
coma " and infer that Ewing believes that most 
fibrosarcomas liposarcomas and mvosaicomas arc 
of 'neurogenic" origin The authors also displav in 
many places in their book a lack of understanding of 
the fundamental principles underlying the surgical 
treatment of cancer as well as of modern surgical 
technique These failings are mo-,1 evident in their 
discussion of cancer of the breast in which they have 
included a description of operative technique Flse 
where thev have wisely avoided descriptions of sur 
gical technique 

To sum up this is a book which is a valuable con 
tnbution from the radiotherapeutic point of view 
but which does not deal adequatelv with the surgery 
of cancer It is well to keep in mind in these times 
when radiotherapy is being recognized somewhat 
belatedly as an exceedingly important part of the 
treatment of cancer that surgery is still by hr the 
most important weapon against the disease 

C I> HtAcrvsiv 

T HIS newest sddition to the textbooks on oto 
laryngology Diseases of the Ear,No$c and Throat 1 
deviates somewhat from the usual presentation em 
ployed by most authors and follows the established 
custom onlv in a general way Dr I ederer’s back 
ground and association with clinicians has enabled 
him to correlate the subject matter and present it m 
a readable and entertaining full length v olume of 800 
pages He has made an effort to meet the needs of 
general practitioners and students and also to serve 
teachers and specialists 

The anatomical illust rat ions are numerous and 
very well done, particularlv those relating to the 
paranasal sinuses A welcome addition is the chap 
ter on diseases of the mouth and one on swellings of 
the neck both subjects being well presented and 
accompanied by good photographs In the chapter 
on correlated considerations the author calls atten 
tion to the general aspect of diseases as they relate 
to the ear, nose, and throat Among others, these 
considerations include a differential diagnosis of 
headache and the causative factors of cough 


‘Cjvces Its Diagnosis ano T»zatwent By Mai Culler M P 
and Fran Buschke MD Assisted by Simeon T Cantnl MD Phila 
delphia and London W B Saunders Co ijjS 
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Surgical treatment is generally given in a short 
concise outline stele useful perhaps more to the stu 
dent than the practitioner The text is on excellent 
paper w ith clear readable type No doubt this book 
mil find a broad use among students and practi 
t loners alike John F Dflpii 


T HE simple aim of inatointe Cktrurgtcale du 
Crdne e t de l Enctphale 1 is to present the facts of 
cranial anatomy in such a way as to make them 
readily available for their praclical emplovment by 
the neurological surgeon The authors a surgeon 
and an anatomist have succeeded in their purpose 
{ he work is enttrel) new and while little of actuallv 
new anatomical material could be expected the gen 
era) plan of the book is such that it sustains interest 
and makes for easy reading 

Following a plan of convenient arrangement the 
general anatomy of both the bony cranium and the 
enclosed brain is reviewed together with special de 
scnptions of such regions as the sellar and supra 
sellar areas the ventricles the posterior fos«a and 
the upper cervical foramen magnum area In all 
this the presentation is not noteworthv for any es 
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penally original treatment in fact it is rather tradi 
tional with enough clinical patholog\ woven into 
the descriptions however to freshen the topic some 
what but it seems that the authors do not forget for 
a moment that their readers will be clinicians with 
an interest m the practical application of anatomy 
The illustrations are for the most part simple draw 
mgs effective and useful but never elaborate They 
are practicallv all originals \V bile the book is hardly 
an atlas because of the preponderance of text mate 
rial and though the illustrations are not as life like 
or artistic as some found in other modern texts of 
anatomy yet the illustrations serve their purpose 
fulls because they are placed as closely as possible to 
their descriptive text and thumbing through pages 
to a referred figure is never necessary The treat 
ment of the dural venous sinuses is excellent and 
some of the photographs of intracranial arterio 
graphs are especially good 

This is indeed a book worth reading and owning 
Its greatest delight lies in the directness and sim 
plic-ity with which it is vvntten There is no padding 
no repetition It is well balanced and logically ar 
ranged The written text is free of style except for a 
characteristic manner of constantly but proportion 
ately referring to the pathological state 

John Martin 
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treatment delivers more efftctive radiation 
about and around the cervix than can be de 
livered b\ radium alone A\e feel that areas 
of tumor on either side of the cervix arc cer 
tainlv reduced m size and mav be destroyed 
The held of radiation in the broad ligaments 
and about the cervix before the radium is 
given is well walled off bv tissue reaction and 
hbrosis Therefore trauma of the cervix from 
curetting or application of radium will not 
cause extension of di ease Because of the 
roentgen dosage it is not necessarv to give 
huge doses of radium in the cervical canal 
Onlv when we have increased our radium 
over the usual dosage have we had trouble m 
the bladder or rectum At the time of the 
first radium application which is given under 
an anesthetic it is usuallj obvious that the 
\ rav treatment has created a great change m 
the cervical tumor and the broad ligaments 
are more fixed 1 here is thickening tightening 
in the ligaments and the tumor is usuall) 
shrunken with occasional nothing but a 
crater left in the apex of the vagina The 
vaginal discharge is lessened and infection 
clears up The application of radium is usuall} 
less but otcasionalh more difficult than it 
would be with the original tumor present 
The weakness of our method of treatment 
lies in the radium plan in that masses on the 
vaginal walls are not given sufficient treat 
ment Recenth we have been trving to 
remedv this b\ the use of interstitial radia 
tion in the vaginal wall extensions given in 
the form of platinum needles 2 to 10 milli 
grams m strength with 05 millimeter plati 
num filter but not adding over x 000 milh 
curie hours to the total radium treatment 
It has been possible to cam out out treat 
ment satisfactory b) means of house officers 
Because Pondville is located 20 miles from 
Boston it is impossible to have a visiting 
surgeon treat even patient, so that we have 
had to make the treatment as foolproof as 
possible Much to our delight there have 
been no calamities and the results show that 
this form of radium treatment is safe in the 
hands of a surgicallj trained house officer 
Material The cases used for analvsis in 
this report are those of all t\pes earlv and 
late that came to Pondville who were able 


to take the treatment as outlined If a 
patient were so feeble that after a few 
attempts at x rav treatment it was found we 
could not continue, she was not included m 
this series In other words this is a relative 
rather than an absolute group but not a 
selected one In reading the recent reports on 
the subject it is evident that in nearl) even 
clinic, cases that are too far advanced are 
discarded and their statistics are relative 
Relative statistics and not absolute ones arc 
the more important because it is not possible 
to giv e x rav and radium treatment to all 
patients as some are in extrams and others 
have been treated elsewhere and should not 
be included 

That our relatn e figures are fair is shown in 
the type of patients treated There were but 
S cases in the operable groups the so called 
A and B of the American College of Surgeons 
as against 62 in the adv anced C and D groups 
This makes it clear that cases were not picked 

Repetition of treatment Cases with su» 
petted recurrence of disease are occasional!) 
treated again, usuallv b) means of roentgen 
treatment but also bv means of radium This 
treatment is given anv time after 3 months 
from the original radiation It is obvious 
from a stud) of these cases that man) of the 
re treated patients did not have a recurrence 
but were found to have broad ligament thick 
emng and were therefore given more radia 
tion From now on no re treatments will be 
giv en w ithout positiv e evidence of cancer Of 
the cases that were re treated in this dime 10 
have lived and 27 have died It is our feeling 
that the 10 that lived had no disease and that 
the remainder did have disease at the time of 
re treatment Much more care should be 
exercised in ruling out radiation reaction be 
cause more radiation causes discomfort and 
frequentl) disaster 

Results At the end of 5 v ears 5 out of ^ A 
cases or those with disease limited to the 
cervix, have survived repre entmg a per 
centage of 100 of the 3 B cases or those with 
disease involving the cervix and vagina 100 
per cent were alive after ^ ve3rs, 1 patient 
has since developed a recurrence and is called 
dead dropping the percentage to 66 6 Of 
the 45 C cases or those with di ease involving 
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Lacassagne Institut du Radium Tans 

«937 
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1930 

1! 

7S 

19 

5* 

16 

33 

5 

35 7 

5* 

468 

Hurdon Mane Cune Hospital London 

*937 

136 

•93° 

5 

83 3 

21 

65 6 

!7 

35 3 

3 

17 6 

56! 

41 J 

Pitts, and W iterman Providence Rhode Island' 

>937 1 

77 
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6 

100 

13 

59 

9 

27 2 

0 

90 

28 | 

363 

Pondville 

1938 

7 0 
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5 

.00 

3 
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16 

35 5 

« . 

5» . 

*3 

34 3 

Ward and Sackett Woman s Hospital New 
VorV 

3938 

S7» 

1919-19J 1 

10 

61 S 

58 

SS 1 

95 

226 

0 

00 

163 

28 s 

Healy and Frazell Memonal Hospital New 
Wit 

1018 

S5t 

IQlS-IOJl 

SO 

$8 

jo_ 

184 

68 

210 

s 

6 3 

«53 

27 7 


the cervix, vagina, and broad ligament, the 
percentage is exactly the same, 35 5 Of the 
17 D cases, or those with complete fixation of 
the pelvis or remote metastases, and who are 
considered inoperable and hopeless, 1 survives, 
a percentage of 5 8 Thus the total salvage is 
24 out of 70 cases, or 34 4 per cent 

COMPARISON WITH OTHER CLINICS 
On comparing the results of some of the 
leading clinics in Europe and the United 
States with the Pondville series (Table I) 
it is interesting to note the position of Pond 
ville Pitts and Waterman in their last 
series treated by thur new method, using 
long platinum needles of low intensity, have 
done slightly better than the Pondville senes 
Analysis shows that the Pondville senes, 
taken group by group, is better than that of 
Pitts and Waterman, but because they have 
so many more early cases than those in the 
Pondville series, thur total percentage is 
better This demonstrates that comparative 
studies ought to be made upon equal numbers 
per group and not total numbers of cases In 
their senes the A and B groups contained 28 
cases and the C and D groups, 49, whereas in 
the Pondville senes the A and B groups have 
only 8 cases, and the C and D groups, or 
advanced cases, 62 cases Thus it is fair to 
say that the Pondville type of treatment is 
an improvement over that of Pitts and Water 
man In Europe the clinic of Lacassagne at 
the Institut du Radium in Pans has a good 
deal higher percentage of curability, and the 
clinic of Hurdon at the Cune Hospital in 


London is next best We rccogni2t that the 
small number of cases at Pondville cannot 
compare with the huge scries of Ward and 
Sackett at the Woman’s Hospital and that of 
Heal}, and Frazell at the Memorial Hospital 
in New York It is interesting to note in this 
table that the results of the early cases are 
about the same, except in the 2 largest series 
It is also of interest to note that the 2 Euro- 
pean clinics increase the number of their cures 
by better results in the more extensive lesions, 
especially the very extensive Among the 
American clinics there is a 5 8 per cent cura- 
bility of the D cases at Pondville none at the 
Woman’s Hospital in New York, and 6 3 per 
cent in the Memorial Hospital m New York, 
whereas Lacassagne reports 357 per cent, and 
Hurdon 17 8 per cent cured It might be 
assumed that we are more particular in the 
choice of our cases for our extensive group, 
but even if Lacassagne and Hurdon were not 
so particular as we in the choice of that group 
and placed their I) survivors in Group C, 
their C results would make our figures in that 
class not as satisfactory as they should be It 
is therefore probable that Lacassagne and 
Hurdon are better able to distribute their 
radiation m the pelvis and about the cervix 
than we are with our present plan of treat- 
ment The improvement in the Pondville 
senes over other series that have been re- 
ported in Boston, namely, from the Massa 
chusetts General Hospital and the Hunting 
ton Hospital, is in the C class Cases m this 
group are supposed to have infiltration in the 
broad ligament It is possible that what 
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TABLE II — FIV E YEAR EKD REbtJLTS, OPERA 
BLE AND INOPERABLJ CROUPS— “pOND 
MILE TREATMENT 

D itnbut Al e— 

h U st d <ta 

A P ( t N ier en( 

Operable 

' 5 

B 3 » 7 87 S 

Inoperable 

C 45 

U 17 ^9 17 *7 4 

total ,0 >00 24 343 

has happened is that patients we fdt were 
Class C cases with extension into the broad 
ligaments mas ha\ e had inflammatory masses 
in the pelvis rather than malignant disease 

CHARTS 

In comparing the present charts with those 
in the previous article great similarity is 
shown AH charts figures and statistics 
hate been reviewed b> Dr Herbert Lombard 
of the Massachusetts State Department of 
Public Health who is responsible for the 
supervision of statistical papers published 
from the Pondville Hospital He is -atisfied 
that the curves in our charts are correct and 
believes that these charts may be used as wc 
suggest as prognostic indicators He con 
siders this an extremelv important contnbu 
tion In Chart 1 it will be noted that the 
curve starts from the onset of the disease 
This is reckoned for each patient as 8 months 
as that was the a\cragc time of onset m all 
cases To obtain the average duration of 
symptoms the total number of months of 
symptoms of all 70 cases were added together 
and the total divided by 70 In a large series 
of cases this may be considered accurate 
Considering the onset in all cases with disease 
8 months before treatment Chart 1 carries 
on from the onset to 5^2 > ears later It will 
be noted that at the end of 3 years the curves 
are practically parallel 1 he curv e of the un 

TABLE m— FIVE YEAR RESULTS IN EARLY 
CASES— BOTH METHODS OF RADIATION GIVE 
BETTER RESULTS THAN SURGERY 

Pet 

Pondville (1 ray and radium) 87 5 

Ylassachusetts General Hospital (radium) 64 3 

Masb-ichu etts t eneral Hospital (surgery) 4 6 1 


TABLE IV —COMPARISON OF FIVF YEAR RE 
SULTS— RADIATED CASES 


66 6 
35 5 


The results of the Pondville series are compared by 
classes with the Massachusetts General Hospital senes 
1 ondville has improved the results m all classes 


treated patients ends at death at 5^ \ears 
but the other a curves representing a huge 
series of cases from Pondville and from the 
Huntington Memorial Hospital and the com 
bined cases from the Massachusetts General 
Hospital and Pondville, show only a very 
slight variation from one another from 2)? 
to sK years It appears as though there was 
not going to be a sudden drop Lach curve 
falls about 15 per cent m the last s tears In 
other words if we follow our cases for 3 years 
from onset of disease and then subtract 15 
per cent for the next 2 y ears, we can predict 
the percentage alive at the end of that time 
Chart 2 show s the same senes but now the 
group of cases from Pondville and the Mas 
sachusetts General Hospital are separated 
Here again it is evident that there is a verv 
slow but regular decrease of cases from the 3 
y car interv al until 5 y ears are reached The 
curves do not drop suddenly, they decline 
gradually , almost perfectly parallel This must 
mean that the end results can be predicted 
after 3 years have passed from the onset 
Chart 3 is very important for it includes a 
senes of radium treated cases from the Mas 
sachusetts General Hospital which were fol 
lowed for 8 years after treatment and a similar 


TABLE V —DISTRIBUTION OF CASES 


P P 

J* t t No c t 
Fondville (x ray and radium) 8 n 62 89 

Massachusetts General Hospital 

(radium) *8 19 ra* 81 

Massachusetts General Hospital 
(surgical) 39 6 5 21 35 

In this table it can be readily seen that the types of 
patients in the I ondviUe senes were more advanced than 
those seen at the Massachusetts General Ho pit'll fe' er 
early cases and more advanced ones 
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Chart t This chart shows i series of cases plotted 
against a senes of untreated carcinomas of the cervix 
*Ine same general trend is obvious After 3 >ears the 2 
treated series 1 a very large group treated with radiation 
by vatious surgeons and the other a group treated by the 
same surgeons at the Massachusetts General Hospital and 
Pondville Hospital show the same general trend • 

M G II radium and Pondville combined a 10 cases 
treated (Welch and Nathanson) 2192 cases m un 
treated (W elch and Nathanson) 67 cases 

but larger series from the Radiumhemmet 
Included in this chart, to show how closely all 
curves parallel, are the Pondville cases and the 
larger Massachusetts General Hospital series 
The 2 longer senes starting at 3^/2 years after 
treatment are nearly parallel for the next 4^ 
years There is no sudden decrease and the 
deaths, in most instances classified as cancer 
deaths, are not greater than the fall of the life 
expectancy curve at this age It is more than 
probable that most deaths in the later year* 
were due to causes other than cancer The 
group from Pondville and the Massachusetts 
General Hospital followed but 5 years have 
the same general trend and from our expe 
nence will continue to dimmish less than 2 
per cent per year for the next 3 years It is 
the feeling of the authors that this group of 
curves definitely refutes the suggestion that 
radium treated cases are not as sure of per- 
manent cure as surgically treated ones 
Chart 4 m another and perhaps more 
graphic manner tells the same story The 
groups discussed under Chart 4 are tabulated 



Chart 2 In this chart the Massachusetts General Hos- 
pital and Pond\ llle Hospital series have been separated 
Beginning at 3 years the same slow downward trend is 

evident • M G H radium 150 cases 

londwlle 70 cases xu untreated (Welch and Nathan 
son) 67 cases treated (Welch and Nathanson) 

arga cases 

in graph form The first 2 years are obviously 
the serious years for patients with cancer of 
the cervix for in the third and fourth years, 
respectively , less than 9 per cent of the total 
number of cases, not including the survivors, 
died In the fifth year not over 5 per cent 
died, and in the sixth, seventh, and eighth 
years not over 2 per cent Thus it is evident 
from these various charts that end results m a 
senes of cases of cancer of the cervix treated by 
radium or radium and x ray can be predicted 
by subtracting 10 per cent of the total num- 
ber for the third year, 10 per cent for the 
fourth year, and 5 per cent for the fifth year, 
and results up to the eighth year by subtract- 
ing 2 per cent for each of the next 3 years 
This should be of great value Thus if at the 
end of the second year in a group of 100 
patients 54 per cent are alive, 10 per cent mav 
be subtracted for each of the next 2 years, 
leaving 34 per cent, and for the fifth year 5 
per cent, leaving 29 per cent of predicted 5 
year survivors Thus final results wnll be with 
in a 5 per cent error Such mathematical 
maneuvers are of enormous value for the 
therapeutist can satisfy himself of his ex- 
pected results after a follow up of 2 years, 
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Chart j This chart show t that t jcars ahe : treatment there Ha' ery 5I0 ' decrease 
to per cent or less from the second to the thud year to per cent from the third to the 
fourth year and j per cent from the fourth to the fifth year \ftcr that not more 
than a i per cent fall occurs There is no su Iden dtop and the fall is not more than the 
life expectancy for the gi%en age groups In the first and second > ears most of the deaths 
occur This is probably due to the extent of the disease and not to the type of radia 

lion PonduUe 70 cases M G II radium 150 cases 

If G If nxs cases z * x x x Radiumhemmet 674 cases (fgi3-rg»r) 


and certainly after a follow up of 3 years It 
ts obvious that most of the deaths occur tn 
the first 2 years and we are now coming to 
believe that most patients who have no ob 
vtous disease at the end of 2 y ears have a good 
chance for recovery 

What is the importance of these obscrv a 
t\ons ? That it is onlv necessary to follow 
our cases for 3 years following treatment and 
then by deducting 15 per cent the 5 year end 
results can be predicted Therefore it is 
unnecessary to wait for 5 years following 
treatment before reporting a group of cases 
or to change a method of treatment In 
each radiotherapist s life if he waits 5 years 
before making a report or changing a plan of 
treatment, there will be few opportunities 
to study a new senes because it takes 2 years 
or more to obtain a large enough senes of 
cases to report Then by waiting 5 years for 
the ettd results males about 7 vears in all 
Thus in 28 years 4 series followed for 5 years 
could be rejiorted and only 4 changes of 
treatment based on accurate figures could be 
made Bv being able to predict the end 


result at the end of 3 years from the time of 
treatment « will be possible to attempt more 
methods of management of cancer of the 
cervix based on satisfactorily followed up 
cases We feci that the observations from 
this study may make a great deal of difference 
in future reports of the results of treatment of 
cancer of the cervix 

Chart 5 is also of importance In our 
previous paper we compared the total number 
of surgical cases directly with the total num 
ber of ndiatcd cases at Pondnlle and the 
Massachusetts General Hospital and the com 
panson was not in favor of radiation but more 
in favor of surgery This comparison was not 
fair for the surgical cases were those that 
could be operated upon or in whom an 
attempt was made to operate In other 
words, they' were the operable or early cases 
In this present studv the surgical cases were 
carefully sorted out and ah casts with broad 
ligament extension discarded so as to place 
the surgical cases in the A and B groups of tht 
American College of Surgeons comparable to 
the A and B groups who were treated with 
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Chart 4 This chart shows by another method the percentage of deaths of the total 
number of cases for each year Notice that not over 10 per cent die in the third and 
fourth >ears while in the fifth only 5 per cent succumb, and in the remaining years 
not over 2 per cent per year Vertical lines Radiumhemmet 674 cases oblique M 
Ci H 100 solid black M G H radium 150 horizontal Pondvillc 70 

radium The results are plotted on a chart for not feel inclined to operate upon them The 

5 years and it is evident that surgical cases operations done by Dr Cobb and Dr Davis 

do not do as well as the radiated ones In the were radical operations, not true Wertheim 
Pondvillc senes of 8 cases, a very sharp drop operations, but a modified Wertheim, a great 
in the curve occurs between the fourth and deal more extensive than hysterectomies that 
the fifth years, one patient dying in that time one sees performed m this country today Wc 

In the Massachusetts General Hospital’s radi believe that they were more radical than 

ated cases a verv slow fall occurs, 64 2 per most modern operators and that their pa 
cent of the cases in that series living at the tients died faster than did the patients given 
end of 5 years The Massachusetts General radiation, even excluding the surgical deaths 
Hospital’s surgical group, operated upon bv 

Dr Lincoln Davis and Dr Farrar Cobb and pathology 

reported some years ago, shows that there It was the plan of Meigs and Dresser that 
are but 47 per cent alive and well at the end all Pondvillo patients have biopsies taken 
of 5 years These groups are as comparable as from the cervix throughout the treatment A 
they can be made This observation answers biopsy is taken before x ray treatment is 
for us the question of whether or not we ought started, 1 at the conclusion of the x ray 
to operate upon cancers of the cervix Until treatment at the time of the first radium 
we can be sure that the curve of patients treatment, 1 at the time of the second radium 
operated upon is the same or better than that treatment, and 1 before discharge from the 
of the patients treated with radiation we will hospital In most cases we have 4 biopsies 
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Chart 5 This chart graphically demonstrates that the 
fall of cases in comparable groups \ and B is greater in the 
group operated upon than in the group treated with 
radiation This chart is important to consider before de 
ciding that surgery is better in early cases A and B cases 
only M G II surgical »g cases M G 

If radium 38 cases Pondville 8 cases 

from the cervical tumor and from the micro 
scopical studv of this material important con 
elusions have been drawn It is our policy in 
the Out Patient Toll on up Clinic to have all 
slides of the biopsies of each patient looked at 
when the patient is examined It is the 
opinion of the authors that if a satisfactory 
radiation response or reaction is found micro 
scopically in a case not too far advanced that 
a fairly good prognosis can be given the 
patient If the reaction is not satisfactory 
and if at the end of the radium treatment un 
injured or unchanged cancer tissue is still 
seen it is felt that the prognosis is poor 
The microscopical slides of these cases have 
been studied recently by both the authors 
and by Dr Shields Warren and Dr A O 
Severance of the Department of Pathology 
at the Pondville Hospital Detailed findings 
will be presented m a succeeding paper but a 
few of them are pertinent at present It is 
well to state at the beginning that in the 
review of all the slides in this senes the 
pathologists described radiation reaction mi 
croscopicallv m 2 cases before the patient 


had had any treatment therefore the micro 
scopical diagnosis of radiation reaction, as 
evidenced by vacuolization of cells promi 
nence of the cell membrane, pyknosis of 
nuclei, abnormal mitotic figures abnormal 
nuclei, fibrosis change in blood vessel walls 
and change in connective tissue stroma is not 
100 per cent accurate Of 10 patients showing 
no radiation reaction in the epithelial portion 
of the tumor after x ray treatment was com 
pleted only 1, or to per cent, is living Of 5 of 
the same to patients still showing no radia 
tion reaction after both the x ray and radium 
were given none are living Of 12 showing no 
radiation reaction in the stroma after x ray 
treatment only 2, or 16 per cent, are living, 
and of 7 of the above 12 patients showing no 
radiation reaction in the stroma after both 
x ray and radium none are living Six patients 
with no reaction in cither stroma or epitheli 
urn are dead This finding is extremely im 
portant and bears out the observations made 
from the slides in the Follow up Clinic If 
radiation reaction is present and persists 
through the various biopsies a fairly good 
prognosis can be hoped for If no reaction is 
present, or if there is actively growing cancer 
without reaction anywhere on the slides the 
outlook is poor The results show that no 
radiation reaction after x ra\ alone means a 
poor prognosis whether the reaction is judged 
by the epithelial part of the tumor or the 
stroma Those showing no effect on the tumor 
after radium was given are all dead 
The cases were divided into the following 
grades there was 1 grade I or slowly growing 
type of cancer Thispatient was in class C or the 
advanced group, and she is dead Twenty 
five or 35 7 per cent of the patients were 
classed as grade II or the medium grade 
tumor Tour of these 25 patients or 16 per 
cent were in the favorable group classes A 
and B and alt are well Twenty one, or 84 
per cent were in classes C and D the most 
unfavorable groups and 7 of the 21 or 33 
per cent, are living and well Thirty two or 
45 7 P er cent " ere S rac * e HI or the rapidly 
growing type Only 2 or 6 2 per cent of 
these 32 cases fell into the early or favorable 
class r is dead and 1 is living and well 
Thirty of the 32 patients in the grade III 
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group, or 93 S per cent, were m the C and D 
or unfavorable class, 8 of these 30, or 26 6 
per cent, are living and well There were 3 
adenocarcinomas and 2 are well One with 
carcinoma simplex is dead The best results 
are m grade II, or those with medium grade 
malignancy, with 12 of 25 cases living and 
well m all groups 

METASTASES 

In this senes there were numerous 
metastases One patient had metastases m 
the groin, this is a rather rare region to which 
malignant disease of the cervix will metasta 
size, but it is possible when the tumor is low 
m the \agma One had metastases to the 
peritoneum, liver, and kidneys, and 2 metas- 
tasized to the lungs There were patients who 
had metastatic cancer in the sacrum, coccy x, 
pelvis, ilium, ischium, and pubis Four pa 
tients had extensive disease m the pelvis 
The tumor apparently extended directly from 
the cervix or the pericervical regions This 
extension may occur along the perineural 
lymphatics, as Warren, Harris, and Graves 
showed that it does in carcinoma of the 
prostate It is possible that further autopsy 
studies will show that carcinoma of the cervix 
extends into bone exactly as prostatic cancer 
does 

OTHER FINDINGS 

Weight loss seems to be important, of 26 
patients with a definite loss only 6 are living 
and 20 are dead Of 15 patients with severe 
pam at the time of the radiation treatment 3 
are living and 12 are dead Twenty seven had 
reached the menopause, n of these patients 
are living and 16 are dead Fifty seven had 
regular menstrual periods, 2r of whom are 
living and 36 are dead a figure of very little 
consequence There were 21 patients with a 
family history of cancer, of these 4 are living 
and 8 are dead Nine patients, or 12 per 
cent, had no children This figure is about the 
same m all statistics, that is, about 30 to 15 
per cent of patients have not had cervical 
lacerations or pregnane} hormone changes 
Tive patients had positive Wassermann re 
actions, 4 are living and 1 is dead Routine 
Wassermann tests were done in all cases A 
positive Wassermann is of hUle significance 


One of the most important findings ux this 
senes is the significance of the first evamma 
tion 3 months after the patient’s discharge 
from the hospital If tumor was present, the 
prognosis was poor In this senes 36 patients 
showed disease at the first examination and 
of this group only 3 are living and 33 are 
dead This again suggests that patients with 
cancer of the cervix die soon following treat 
ment, also that if the first radiation does not 
check the growth there is very little hope 
that further treatment will do so Therefore, 
v\c behevc that the first examination is ex 
tremel} important and is of great prognostic 
significance If cancer is present, the patient 
will not recover, and if there is no cancer, 
recovery can be expected 

The tolerance to treatment and the general 
response of the patients have no prognostic 
significance, but local response of the tumor as 
far as the change m gross appearance is con 
cerned is important The local response was 
poor in 2i patients and only 1 is living and 
20 are dead But w hen the local response w as 
good, as it was m 29 patients, 20 lived and 
onl> 9 died 

RENAL LESIONS 

One of the most important findings made* 
during this study is to be reported in detail 
later b> Dr Jaffe, Dr Meigs, Dr Graves, and 
Dr Kickham It is a report concerning the 
renal and ureteral lesions following and during 
treatment of cancer of the cervix It is our 
opinion that by more intelligent management 
of ureteral obstruction, h} dronephrosis, etc , 
we may be able to produce better end results 
from the radiation treatment of cervical can 
cer than w e have at the present time We feel 
sure that man} patients died unnecessanh 
from renal infections and uremia, who did 
not die because the growing tumor shut off 
the ureters but rather because changes in the 
tumor due to radiation or fibrosis of the pelvic 
connective tissue shut off the ureters and pro- 
duced mortal lesions m the kidneys It is our 
plan to consider and stud} the renal condi 
tion m more detail than ever before, to m 
vestigate the patients before they are given 
any radiation, during radiation, during the 
radium treatment, and before and after dis- 
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charge from the hospital Thus we hope to 
find earh lesions and treat them properly 
either by dilatation of the ureter or b> 
riephrostomv There is no doubt that most 
cases of cancer of the cervix die of uremia 
fn this series 25 of the patients had proven 
ureteral obstruction, and of that group all but 
2 are dead and these 2 had intelligent uro 
logical treatment Not all the patients had 
carcinoma blocking the ureters because some 
autopsies showed fibrosis around the ureter 
rathir than gross canctr Unfortunately 
most ureters were not examined mieroscop 
icallv to rule out tumor but gross tumor was 
not present It is probable that our treat 
ment is producing changes m the pelvic con 
ncctnc tissue that ma\ interfere with the 
ureter ft has been the contention of one of 
us (JVM) that some of the swollen legs 
seen following treatment 1 to 5 years later 
art not due to advanced disease but to pelvic 
hbrosis with involvement of lymphatics and 
veins It has been our experience to subject 
to radiation patients with swollen legs be 
cause malignant infiltration was considered 
the cause It is quite possible that the swollen 
kg is due to fibrosis in the pelvis which shuts 
down the return supjply of lymph and venous 
blood At some time in the pattent s life 
following treatment perhaps during some ill 
ness or some infection when it is necessary to 
take to bed the slow ed up blood stream allow s 
thrombosis to occur and phlebitis and edema 
follow Further investigation is now being 
earned out along these lines By watching 
our patients more careful!} and b> obtaining 
more matenal from autopsies we raaj be able 
to discover as far as the genito unnarj tract 
and pelvis are concerned whether our radia 
tion treatment as given now vs causing too 
much fibrosis 

SUMMARY AND CONCLUSIONS 
This paper presents 70 patients who have 
been followed and studied ver> careful!} It 
shows that the results of the treatment of 
cancer of the cervix with x rav and radium 
are eminently sat factor} It is evident that 
certain charts of prognostic value can be made 
and the curves induce the authors to believe 
that it is no longer necessar} to follow patients 


for 5 years before reporting on them but that 
a 3 5 ear follow tip from the time of treatment 
should suffice If from the end results at 3 
>ears 15 per cent is deducted for the next 2 
years the approximate 5 year results can be 
predicted Therefore more opportunities are 
given to the gynecologist and radiologist to 
change a given form of treatment 

We believe that the routine study of 
microscopical slides while the patient is being 
seen is of great value The presence or absence 
of a proper microscopical radiation reaction 
is an important prognostic sign The authors 
advise that m every cancer clime the slides be 
looked at at the same time that the patients 
are examined 

Biopsies should be taken before treatment 
starts and after treatment to determine 
whether or not radiation is satisfactory as 
determined by the radiation reaction 

In this series of cases it is evident that 
kidney lesions due to blocked ureters with 
subsequent uremia are among the chief causes 
of death It is the feeling of the Pondvitle 
Staff that more urological investigation should 
be undertaken and it should be undertaken 
before during and following treatment Any 
indication of ureteral block should be treated 
early rather than late 
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PATHOLOGICAL FEATURES OF SOFT TISSUE FIBROSARCOMA 
With Special Reference to the Grading of Its Malignancy 
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I N a recent publication (Mejerding, 
Broders, and Hargrave), we discussed 
the general etiological factors, clinical 
features, prognosis, and treatment of 
fibrosarcomas of the soft tissues of the ex 
tremities on the basis of a study of tumors 
from 152 patients It is the object of this 
paper to present in greater detail their patho 
logical features and to describe from a histo- 
pathological standpoint the different t> pes of 
fibrosarcoma with special reference to the 
grading of their malignanc} 

NOMENCLATURE 

The gro&s and microscopic structures of 
fibrosarcomas recall the older terminolog} 
These growths comprise the “fibroplastic 
tumors” of Lebert and Birkett, the “recur- 
rent fibroids” of Paget, the “fasciculated sar- 
comas” of Corml and Ranvier and the 
“ fibronucleated tumors” of Bennett Lan 
cereaux, Billroth, and Virchow emplo>ed the 
terms “spindle cell sarcoma” or “fibrosar 
coma” The terms “neurogenic sarcoma,” 
“neurosarcoma” and “neurofibrosarcoma” 
have been widely used to designate not onl} 
certain tumors showing definite nerve con 
nections but also tumors of a similar architcc 
ture in which a nerve genesis has been pre 
sumed (Ewing, 24, 25, Bich, 4-6, Geschichter, 
31, Fox, Simmons) Recently there has been 
a tendenev for certain authors to assign as 
neurogenic practicalh all tumors which pre- 
vious!} had been called fibrosarcoma and 
spindle cell sarcoma (Quick and Cutler, 
Stewart and Copeland, Hertzler, Ryan and 
Camero) Less than a third of the patients, 
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however, present significant nerve sjmptoms, 
characterized b> radiating pain, paresthesia 
or paralysis, and in onl} about 10 to 15 per 
cent of the total number can definite nerve 
connections be demonstrated In somewhat 
over half of these tumors the structure is 
that of a compact cellular spindle cell sar- 
coma and is identical with the structure of 
man} sarcomas which develop within nerve 
trunks and in the tumors of von Reckling 
hausen’s disease It is debatable, however, 
whether this structure is specific for nerve 
tumors, for man> growths of exactly the same 
architecture neither produce pain nor show 
nerve connections We, therefore, do not 
emplo} the neurogenic terminolog} here but 
designate all the tumors as fibrosarcoma 
In a subsequent paper we propose to dis 
cuss the genesis of these tumors 

TOPOGRAPHIC DISTRIBUTION 

Of 148 primary, solitar) fibrosarcomas, 51 
occurred in the upper and 97 in the lower 
extremities In 4 patients the tumors were 
multiple Three of these presented tumors in 
both the upper and lower extremities, while 
1 exhibited tumors in both lower extremities 
The flexor portions of both the upper and 
lower extremities were much more frequently 
involved than the extensor Of the total 
number of tumors 43 4 per cent were situated 
in the region of the thigh and knee 

There were 102 male and 50 female patients 
The average age at the time of registration at 
The Majo Clinic, for the entire group, was 
43 2r }ears 

GROSS ANATOMICAL I EATURES 
Fibrosarcomas begin m their earliest recog 
nizable form as small, hard, circumscribed 
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movable tumors beneath the skin Occa 
sionally those arising in the deeper structures 
may attain considerable dimensions before 
their presence is noticed In certain tumors 
which develop after trauma the post trau 
matic edema may coincide with the swelling 
produced by the growing tumor and mask 
the true nature of the process In 9 instances 
the sarcoma became manifest as a result of 
active grow th of an apparent!} benign nodule 
of mam years duration 

In 6 of the i 5 2 patients the tumors arose 
m the subcutaneous fat and loose fibrous 
tissue In 3 patients the tumors apparently 
originated in the deep layers of the skin In 
the remainder the tumors developed m the 
deep tissues either m the loose intermuscular 
fat and fibrous tissue along the course of im 
portant vessels and nerves or in such posi 
tions as to be intimately associated with the 
deep fascie intermuscular septa musdes 
muscle sheaths or parosteal areolar tissue 
In 16 patients the tumors were attached to 
important nerves or their sheaths Of these 
the brachial plexus was involved four times 
the ulnar once the median tw ice the sciatic 
four times one or both pophteals four times 
and the femoral cutaneous once One patieht 
presented an mtraneural tumor of the exter 
nal popliteal In 5 additional instances the 
tumors were m close proximity to important 
nerves and may or maj not have been ac 
tuall> attached to them These nerves were 
the ulnar median radial internal popliteal 
and peroneal 

Grossly, these tumors are rounded or lobu 
lated and more than half are encapsulated 
Those not encapsulated are usually exceed 
mgly well circumscribed In on!} 4 primary 
and s recurrent tumors did gross infiltration 
of the neighboring tissues occur The capsule 
m many cases completely invests the growth 
and may be quite delicate or extremely thick 
and fibrous In other instances the tumor may 
appear only partly encapsulated as the result 
of adhesion, usually in one but occasional!} 
m more than one place, to surrounding fascia, 
or muscle bellies The capsule is loosely at 
tached to the surrounding soft parts but rather 
firmly united with the tumor by penetrating 
fasciculi of tumor tissue These features ac 


count for the ease with which such sarcomas 
in most instances, can be shelled out with 
their capsules from the neighboring struc 
tures However, in unusual instances, the 
tumors may be so firmly united to the sur 
rounding parts as to render their removal by 
excision technically impossible 

Their texture may be hard and fibrous or 
soft and friable depending on the amount of 
fibrous tissue which they contain In accord 
ancc -with this, the cut surface may exhibit 
bundles of fibrous tissue running m various 
planes similar to those seen in certain fibro 
myomas, or may be extremely soft and homo 
gencous All transitions are found between 
these two types Gelatinous regions may be 
present in places, or to such an extent as to 
call for the designation of 1 my xosarcoma " 
Edema as the result of venous occlusion or 
stasis occasionally involves the tumor m foci 
or as a whole and may give rise to pseudo 
myxomatous changes (Coureaud Dalger, and 
Seguy) similar to those observed m certain 
hposarcomas (Jaffe) In many so called myxo 
sarcomas the texture is produced by simple 
edema for positive reactions for mucus are 
not always obtained with thionme and muci 
carmine 

Cystic areas arc sometimes encountered 
especially in v ery cellular spmdle cell tumors 
These cysts may be large or small and fre 
quently show delicate trabecula? traversing 
their diameters Necrosis from infarction 
and areas of hemorrhage both old and new 
as a result of rupture of fragile vessels are fre 
quently found in rapidly growing tumors 
Areas of calcification demonstrated roent 
genologicaily or by the gross or microscopic 
examination of the tumors were present m 1 1 
cases Ossification of the stroma of spindle 
cell sarcomas has been described by Buthn, 
Hutchinson and Jaidha and it occurred m 
2 of our cases (Fig 1) 

JE VTtfRES OS' tumor growth and vietastases 

The growth may be rapid or slow depend 
ing on the cellular structure of the tumor 
Even though frequently encapsulated these 
tumors possess a remarkable capacity for in 
vasion of the surrounding structures which is 
brought about after penetration of their cap 
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sules Practically ail tumors which attain 
sufficient size become dense!) adherent, in 
one or more places, to the surrounding fa«scn> 
and muscle tissue Occasional!) the> grow in 
such a waj as to surround complete!) impor 
tant vessels and nerves, incasing them within 
solid tumor masses, and the> ma> produce 
marked swelling and induration of the parts 
as a result of venous occlusion Periosteal 
reaction with erosion of the bone cortex ma) 
result from irritation of the tumor, while occa 
sionall) bone atroph) occurs from pressure 
These features were demonstrated m 9 m 
stances Actual bone invasion with destruc- 
tion of the cortex and medulla was present m 
19 cases (Fig 2) Occasional!), rapidl) grow 
mg tumors protrude through the sites of 
operative incisions, producing large infected 
mushroom like growths Tumor fungi may 
likewise result after destruction of the skin with 
cancer pastes or ma> , m unusual instances, 
occur spontaneous!) 

Following simple excision the tumors prac 
tically always recur Recurrent tumors ma> 
bt either single or multiple and are usually 
located m the region of the previous operative 
incision The) , like the primary growths, are 
near!) alwa)s encapsulated or sharpl) dc 
limited, except at points of adherence to the 
neighboring soft parts Following amputa 
tion, stump involvement frequentl) occurs 
We have found little to support the view, 
presented b> Stewart and Copeland, that 
stump recurrences represent new, primary 
tumors developing higher up along the nerv e 
trunks 

After repeated recurrences the patients die 
of visceral metastases or from sepsis or heraor 
rhage as a result of ulcerating tumors Pul 
monary metastasis is by far the most frequent 
cause of death and of 104 patients who died 
as the result of the sarcoma 60 are known to 
have developed pulmonar) involvement In 
all probabiht) many other patients developed 
this condition but our knowledge does not 
permit definite conclusions to be made on this 
point Regional lymph nodes were involved 
m 5 patients, m 2 of whom the prrmar) tumor 
was in the upper and m 3 m the loner ex 
tremit) Intra abdominal and hepatic metas 
tases were present in 15 cases, m 13 of which 


the pnmar) tumor was m the loner extrem- 
ity In 9 cases the sarcoma terminated the 
life of the patient b> widespread visceral 
cutaneous, and osseous metastases 

The duration of the disease in fatal cases 
varies considerably and depends on the t>pe, 
degree of mahgnanc), and location of the 
tumor, the natural resistance and age of the 
patient, and the diligence with which treat- 
ment is instituted Rapidl) growing and 
metastasizing tumors may prove fatal within 
6 to 8 months after their apparent onset, 
while in protracted cases the patients ma) 
succumb to the sarcoma as long as 20 or more 
)cars after its manifestation One patient m 
the present senes, whose case has been pre- 
vious!) reported b) one of us (Meyerdmg 44), 
died from pulmonar) metastasis 22 >ears 
after the onset of the disease and after an 11 
year clinical cure following amputation, while 
another patient died from pulmonary metas- 
tasis 23 years and 3 months after the onset of 
the tumor and 3 months after excision of the 
eighth local recurrence 

MICROSCOPIC STRUCTURE VMJ 
HISTOLOGIC TYPES 

These tumors are composed of fibers and 
cells built on a scaffolding of mmute blood 
vessels The system of growth vanes con 
siderably in different tumors Some present 
a fasciculated pattern produced b> bands of 
parallel fibers and cells traversing various 
planes, while others display an intertwining 
arrangement of the component parts 

The periphery of the growth is usually 
sharply demarcated and the capsule, if pres- 
ent, comprises a tunic of connective tissue 
closely applied to the tumor cells The cap 
sule shows numerous points of penetration by 
fasciculi of tumor cells growing out obliquely 
In tumors that infiltrate the surrounding tis 
sues, the advancing margin of the process is 
frequentl) preceded by a protective barrier 
of fibrous tissue, the older parts of which be 
come absorbed m the recently formed neo 
plastic tissue as the growth progresses 

Incorporated muscle, blood vessels, and 
nerves may be found within the tumor In 
cases of muscle invasion an inflammatory 
reaction usually precedes the advancing 
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growth \ctual invasion is accompanied by 
fragmentation and atrophy of the muscle 
fibers and is occasionally associated with a 
multiplication of the muscle nuclei No evi 
dence was found to substantiate the view pre 
sented b\ Sokolow I ujinami (29I and I cad 
ingham that the musch elements are some 
times actuallv transformed mto sarcoma cells 

Tht supporting stroma is composed of dch 
cate fibers radiating from small \esscls man> 
ot which arc extremely fragile and composed 
of a single iavtr of endothelium Frequently 
tumor cells come directly in contact with the 
blood current and occasionally the> line vas 
cular spaces for a considerable distance On a 
lew occasions we have observed tumor throm 
bi within the mtrasarcomatous and capsular 
vessels These features afford ample oppor 
tunitv for malignant elements to be swept 
into the circulation and explain the frequency 
of pulmonarv metastasis The freedom from 
involvement of the lymph nodes although h> 
no means umv ersal is due both to the absence 
or scarcitv of lvmphatics within the tumor 
and to the infrequency of secondary lymph 
vessel invasion determined by the expansive 
rather than infiltrative nature of the growth 
process and the protection afforded bv the 
enveloping capsule 

The cellular elements resemble jusiform 
fibroblasts and mav consist of cither large or 
small cells intermingled or m almost pure 
form For the most part three rather distinct 
varieties may be distinguished namelv fibro 
genic sarcoma cellular spindle cell sarcoma 
and myxosarcoma Table I shows the ana 
tomical distribution of these tumors 

The structure of fibrogenic sarcoma is 
rather specific The individual cellular ele 
ments are fusiform may varv considerably in 
size are not closely packed and are sepa 
rated by strands or bundles of collagen fib 
rds Ml gradations are found between very 
fibrous growths which closely approach 
benign fibromas, and highly indignant tu 
mors In the fibrous tumors of low mabg 
nancy (Figs 3 and 4) the cellular elements 
closely resemble fibroblasts and show a mod 
erate degree of van vtion in size and form 
I he nuclei art oval and may be slightly lobu 
lated or spindle shaped The nuclear chro 


matin forms a rather delicate reticular net 
vvorl, the whole structure appearing usually 
not \er\ chromatic One or more promt 
nent basophilic or achromatic nucleoli are fre 
qucntlv present The cytoplasm is abundant, 
acidophilic, and drawn out mto long processes 
at the ends of the cell" In this type of tumor 
cellular division occurs by mitosis and is not 
very prolific As the tumor ascends m the 
scale of malignancy (Figs 5 6, and 7) many 
of the cells take on unusual growth capacities 
so that very large and much smaller cells are 
present in the same tumor Both the cjto 
plasmic and nuclear volumes are increased 
There is a definite increase m the amount of 
nuclear chromatm and multiple large granules 
may be present Large long spindle cells 
with abundant acidophilic cytoplasm appear 
Gigantic cells with lobulatcd and multiple 
nuclei may be produced as a result of nuclear 
budding Atypical and multiple mitoses arc 
ftequent The c\ toplasm of "omc of the cells 
may show vacuolization or albuminoid gran 
ules as a result of degeneration Scattered 
about are smaller spindle cells of various sues 
with small amounts of cytoplasm and oval or 
spindle shaped dark staining nuclei, similar 
to those seen m cellular spindle cell sarcoma 
Everywhere the cells arc separated by deli 
catc <vtnnd& of collagenous fibrils In "omc of 
the more malignant tumors the amount of 
collagen may be considerably reduced yet 
the hbro ft emc capacity of the tumor is re 
tamed In this particular tvpc of sarcoma 
the fibroblasts seem to be stimulated along 
gteatly exaggerated normal lines of growth 
and function 

In cellular spindle cell tumors the mdi 
vidual elements more nearly approach aum 
form sue and are densely packed There is 
little intercellular substance (Figs 8 9 and 
10I The cells in different tumors vary in 
size and shape but those m a given growth 
except for slight variations, usually appear 
quite identical The cells mav b<* smaller 
about the same si~e or considerably larger 
than those seen m the fibrogenic tumors of 
low malignancy They are spindle shaped 
and the cytoplasm, which is extremely scanty 
is drawn out mto delicate end processes 
along the long axis of the cell The nuclei are 
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plump or slender, and fusiform, and usually 
show pointed but sometimes blunt ends The 
chromatin granules are coarse, the nuclei 
appearing compact and much more chromatic 
than those of fibrogemc sarcoma One or 
more minute basophilic nucleoli ma> or ma> 
not be present Nucleoli are practicalh never 
prominent features in this particular type of 
tumor Cellular division occurs indirectly 
and is uniform Large cells and tumor giant 
cells are nev er conspicuous features The cells 
are separated b> a network of reticuhn fibers 
which make up the loose intercellular sub 
stance Some tumors show practically no 
collagen fibrils except the supporting stroma 
of blood vessels while in other instances a few 
intercellular collagen fibrils arc present The 
more malignant fibrogemc tumors appear 
much more formidable under the microscope 
than do spindle cell grow ths of an equal degree 
of malignancy 

Transition forms between cellular spindle 
cell tumors and certain fibrogemc tumors are 
occasionally found These are composed of 
long spindle shaped cells or what, with ordi 
nary stains, appear to be branching cells 
arranged loosely in interlacing fasciculi The 
nuclei resemble those seen m cellular spindle- 
cell tumors The cellular elements are sepa 
rated by microcystic spaces and by fine re 
ticuhn fibers and perhaps a few wavy collage 
nous fibrils (Fig n) In other tumors of the 
same type, collagen production is well dev el 
oped producing a form of low grade fibrogemc 
sarcoma Tumors of this scries comprise 
the so called neurogenic sarcomas 
Whether genuine myxosarcoma is a variant 
of fibrosarcoma is uncertain Many m>xosar 
comas can be more closely traced to fat cells, 
for all variations are found between liposar 
coma and pure myxosarcoma (Ewing) Man} 
cellular spindle cell tumors show areas of 
loose structure composed of stellate or spindle 
cells separated b> a considerable quantity of 
myxomatous or pseudomy xomatous tissue 
(Hg xa) A few fibrogemc tumors show simi 
lar features There maj be considerable v ana- 
tion between the structure of primary and 
recurrent fibrogemc or spindle cell tumors tn 
regard to the amount of my xomatous or pseu 
domyxomatous tissue present The cy toplasm 


of the cells ma> be \er> scanty or quite visible 
and drawn out into one or several processes 
In some my vosarcomas the nuclei closch 
approach those seen in small spindle cell sar 
coma, while in other instances the nuclei are 
more vesicular, oval or lobulated, are not verv 
chromatic, and resemble the nuclei m fibre 
geme tumors (Tig 13) 

Speculations as to the nature of myosar- 
comas, although interesting, are not very 
practical The prvctical aspect of the subject, 
we have shown, is in regard to their degree of 
malignanc) Their malignancy may be accu 
ratel} determined b> the rules set down for 
fibrogemc sarcoma 

A small but not well defined group of tumors 
have certain distinguishing features both 
clinically and microscopical!} These tumors 
are highly malignant, run a very rapid course, 
and prov e fatal early Grossly , thev are soft 
m texture and often show areas of necrosis 
Their structure is very cellular and composed 
of plump, spindle shaped, or polyhedral cells, 
often with abundant acidophilic cytoplasm 
and very little intercellular substance (Fig 
14) There is usually only slight variation in 
the individual cellular elements, however, 
tumor giant cells may be quite numerous 
The nuclei are verv hy^perchromatic and 
prominent nucleoli mav be a conspicuous fea- 
ture Tumors of this nature probably repre 
sent highly malignant, undifferentiated fibro- 
genic or spindle cell tumors They, however, 
cannot with clarity be identified with either 
of these forms 

A peculiar morphological feature present m 
certain spindle cell and anaplastic cellular 
tumors is a perivascular arrangement of the 
tumor cells These tumors comprise the so 
called peritheliomas (Borrman, Zeit, Ewing), 
which derive their name from the probably 
hypothetic perithelium, a membrane, de- 
scribed by Eberth, ensheathmg the small ves- 
sels of the pia mater, and later declared to be 
present about the blood vessels of the adrenal, 
pmtal gland, breast, and salivary glands 
(Zeit) 

The structure i>> typical and consists of 
medium sized arterioles surrounded by a 
heavy mantle of tumor cells, while the inter 
vcmng parts are composed of loose myxoma 
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tous tissue (Figs is and 16) A secondary 
penthehomatous picture ma\ be the result 
of massive necrosis of all the cells except 
those immediately surrounding the blood \es 
sels Some carcinomas present a similar archi 
lecture hence a penthehomatous structure 
has no histogenetic significance The particu 
lar pattern is apparently determined b\ the 
relatively large caliber of the supplying arte 
notes the rapidly growing cells using them 
tor a scaffolding and for noumhment These 
peritheliomas although closelv related, are 
somewhat difft rent »n structure and can usu 
alK be distinguished from penthehomatous 
angiosarcomas and endotheliomas 
There w ere 7 examples of perivascular 
fibrosarcoma among the cases studied, 3 of 
which were dearly the result of mtervascular 
necrosis, 1 occurred tn the thigh and 1 each in 
the buttock elbow region and forearm All 
were highly malignant tumors and there was 
but one cure, the patient with the tumor of 
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the forearm being well at the time of last 
report 6 tears and 7 months after amputation 

Of the 152 casts 70 represent fibrogemc 
sarcoma 57 spindle cell sarcoma, 17 myxosar 
coma or hbromv xovucomi and 8 cellular 
anaplastic sarcoma 

Recurrent tumors nearly always show the 
same structure as the pnmarj growths and m 
persistentK recurring tumors the structure 
and degree of malignance are essentially the 
same for each recurrence We hate been 
unable to substantiate the view that with 
each recurrence the tumor is likely to became 
more and more malignant The only appre 
ciable variation seen m recurrences is in regard 
to the amount of myxomatous tissue present 
A recurrent tumor may be more or less ray xo 
matous than its predecessor, tt ithout showing 
any other alteration in its cellular structure 
There is no evidence that a recurrent fibro 
genic tumor may change its structure and be 
come a compact spindle cell tumor, and 
neither is there evidence that a change may 
occur in the opposite direction 

There are certain clinical as well as histo 
logical features which distinguish fibrogemc 
and cellular spindle-cell sarcomas The aver 
age age of patients with fibrogemc sarcoma 
was 48 2 years as contrasted with an average 
age of 36 a > ears for patients with spindle cell 
tumors The average age of the 17 patients 
with my xosarcoma w as 49 4 y ears Although 
extremely malignant, spindle cell tumors 
taken as a group run a longer average dura 
tion before producing death than do fibro 
genic tumors the average duration of life 
from the onsi t of symptoms until death being 
6q 9 and $ 8 4 months respectively A more 
marked contrast is obtained if a comparison 
is made between the duration of spindle cell 
and fibrogemc tumors of a comparable degree 
of mahgnancv, the average duration of bfe 
m fatal ca^t s of the latter group (grade 3 and 
4 tumors on a basis of 1 to 4I being only 39 7 
months \n explanation of these ob crvations 
is afforded by the fact that although many 
patients with spindle cell tumors die within 
2 to 4 years from the onset of the disease 
there are a considerable number of tumors 
which persistently recur for many tears be 
fore causing death white in other instances 
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Fig 1 Aberrant bone and bone marrow formation Ul a recurrent spindle-cell sarcoma of the pop 

hteal space X30 Amputation was performed and there was no recurrence at time of death 2o>ears 

3 months afterward (Hr 7 Surg Cynec &. Obst 1936 62 1010-1019 ) 

Tir 2 Grade 4 spindle cell sarcoma with secondarj involvement of the humerus radius ulna and 
elbow joint present in a woman aged 62 y ears \mputation death 4 months afterward from recur 
rence in stump and generalized metastasis 


the patients die of late pulmonary metastascs 
man> >ears after the original tumors were 
clinically cured In other words, spindle cell 
tumors tend to keep on recurring until thc> 
finall} kill the patient, even though it mav 
take man> }cars Late recurrences art, on 
the other hand, less frcquentl} seen in fibro 
genic tumors and consequent^ the chances 
for cure are better than for spindle cell tumors 
after a certain period of time has elapsed 
without recurrence 

Fibrogenic sarcomas and m} xosarcomas, 
especially those of lower grades, are more 
often, encapsulated than spindle cell tumors 
Of 73 encapsulated tumors, there were 48 
(65 8 per cent) which fell under the fibrogenic 
and m}xosarcomatous group Non encap 
sulated and infiltrating tumors were about 
tquall} divided between the two t}pcs, while 
ulceration occurred approximate!} twice as 
frequentl} in fibrogenic as it did in cellular 
spindle cell sarcomas, 16 and 7 cases, respec 
tivel} 

Of 21 tumors attached to or surrounding 
important nerves there were 9 fibrogenic sar- 
comas, 2 m} xosarcomas, and 10 spindle cell 
sarcomas In 10 instances in which large ves 
sels were adherent to or surrounded by the 


tumor, there were 6 fibrogenic sarcomas, 1 
m} xosarcoma, and 3 cellular spindle cell 
sarcomas 

Secondarv muscle invasion occurred in 
approximately the same proportion as the 
incidence of the 2 groups, 24 fibrogenic and 
17 spindle cell sarcomas 
The anatomical location had no relation to 
the t}pe or grade of the tumor (Table I), 
except that sarcomas of muscle and muscle 
sheaths were usuall} of the fibrogenic type 
(14 fibrogenic and 5 spindle cell tumors) 

MICROSCOPIC DIAGNOSIS 
The microscopic diagnosis of fibrosarcoma 
is usuall} clear and is established b> the 
characteristic structure and the presence of 
dividing cells However, in man} slowlv 
growing cellular, spindle cell sarcomas, the 
degree of maligna nc} may be considerablv 
underestimated, particular!} if the number of 
mitotic figures alone is taken into considera 
tion Every ver} cellular “fibroma” should 
be looked on with suspicion and widely 
excised (Bloodgood) 

Reparative and mflammator} reactions 
occasionally show mitosis of fibroblasts but 
they axe general!} easily distinguished from 
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sarcoma The presence of pathological mitosis 
is of little practical value in the diagnosis of 
malignancj of connective tissue tumors for 
when it does occur it is usualh in an obvious!) 
highh malignant growth 
Tumors most often confused with fibrosar 
coma are angio endothelioma and rhabdom>o 
sarcoma Manv so called angiosarcomas and 
endotheliomas present a structure verv sum 
lar to small spindle cell sarcoma However 
the presence in foci of an alv eolar arrangement 
of the cells or the complete or abortive forma 
tion of numerous small v csscls is stronglj sug 
gestivc of a vascular origin Endotheliomas 
can usualh but not alwavs be distinguished 
b\ the nearlv exact umformntss in the size of 
the cells plump o\a( or rounded nuclei and 
the absence of intercellular substance The 
presence of prominent nucleoli in small oval 
and spindle cell tumors ma> be of diagnostic 
aid for nucleoli are usuall) not prominent in 
spindle cell sarcomas but are frequenth con 
spicuous in soft tissue endotheliomas Not 
withstanding these histological differences it 
ma\ be impossible to determine the exact 
genesis of certain tumors 

A group of highlv malignant sarcomas pre 
sent as a characteristic feature numerous vcr> 
large polymorphous tumor giant cells having 
a violaceous staining granular c) toplasm with 
round oval or irregularlv shaped nuclei of 
various sizes Frequenth the cells assume an 
elongated spindle form and occasional!) the) 
present longitudinal fibrils which are some 
times cross striated At other times a dis 
tinctl) foam> appearance of the c) toplasm 
recalls the structure of congenital rhabdo 
m) oma of the heart Often there is little in 
tercellular substance again there are manv 
collagen fibrils while a mvxomatous ground 
work is sometimes present Areas in certain 
tumors maj exactl) simulate fibrogenic sar 
coma There is considerable evidence that 
these particular tumors represent rhabdom)0 
sarcomas originating from skeletal muscle 
Montpellier collected from the literature 12 
cases of authentic rhabdom) osarcomas of the 
extremities (Marchand Nanotti, Genevet 
3 cases Fujinami (28), Burgess Amunategui 
Muller Johan Stulz Diss and Fontaine 
Abrikossoff) Three additional cases include 


those of Wolbach (59 60), Wagner, and Cros 
san These tumors however are not as in 
frequent as the number of reported cases 
would indicate (16 of 232 soft tissue sarcomas 
reviewed in our studv) Rakov has recenth 
studied 17 muscle tumors 15 of which he 
interpreted as rhabdom) oblastomas Their 
occurrence is frcqucntl) masked under the 
diagnosis of giant cell sarcoma neurosarcoma 
fibrosarcoma or m)xosarcoma Differentia 
tion from fibrosarcoma is at times made with 
difficultv However the characteristic foamv 
giant cells are strongl) indicative of the true 
nature of the growth Fnmar) fibrosarcoma 
of muscle or secondary invasion of muscle b) 
cxtramuscular sarcoma may now and then 
produce a picture similar to rhabdom) osar 
coma but these tumors can usuallv be dis 
tinguished 

M4MCVANC* INDEX OF FIBROSVRCOMV 
In this stud) we have more or less utilized 
the fundamental principle of cell differentia 
tion in the grading of the sarcomas a principle 
which was cmp!o)ed b) one of us (Broders) 
in the gradingof carcinomas ( 11 - 17 ) 

Quick and Cutler divided soft tissue 
sarcomas into three grades to designate 
their relative malignanc) Acellular, fibrous 
growths compostd of large spindle cells l>ing 
in a dense stroma of h) aline fibrous material 
were classed as grade 1 tumors Cellular sar 
comas composed of large spindle cells with 
very little intercellular substance were con 
sidered as grade 2 malignancies while ver> 
cellular tumors composed of small spindle cells 
arranged in whorls and fasciculi or of pol)he 
dral cells growing diffusel) in a loose fibrillar 
network were defined as grade 3 malignancies 
Go nfeltt recognized fibrillar afibnllar and 
pseudofibnllar varieties The fibrillar tumors 
contain collagen fibrils which according to 
Gr) nfeltt are cr)stallized outside the cells in 
the colloidal intercellular gell The afibnllar 
variet) contains no collagen fibrils except in 
the stroma while pseudofibnllar tumors are 
without libers except in those portions adja 
cent to blood vessels Gr) nfeltt expressed 
the opinion that afibnllar and pseudofibnllar 
growths arc the more malignant He had 
however too few cases to prove this point 
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Stewart and Copeland, and French graded 
essentially according to the system of Quick 
and Cutler Of 73 cases included in Stewart 
and Copeland’s senes, 16 were graded 1, 36 
graded 2, and 21 graded 3 The prognosis was 
decidedly better m grade 1 than in grade 2 
and 3 tumors (55) 

Geschickter (32) made a sharp contrast be 
tween fibrospindle cell sarcoma, which showed 
a histological composition of fibroblasts, spin 
die cells, or small oat cells, and neurogenic 
sarcoma Geschickter found a good prognosis 
in the low grades of fibrospindle cell sarcoma 
and a poor prognosis in the higher grades of 
malignant oat cell sarcoma in the fibrospindle- 
cell series Those tumors which he called 
neurogenic sarcomas were all extremely 
malignant 

In discussing sarcomas of the nerve sheaths 
Geschickter (32) stated “Histologically there 
is a remarkable degree of uniformity in the 
majority of these tumors They are composed 
ot tightly interlacing strands of plump spindle 
cells which may occasionally be elongated 
with wavy fibrils and at other times show 
enlarged nuclei with mitotic figures and tumor 
giant cell formation Trom this typical pic- 
ture, which can be considered grade II or III 
sarcoma, the tumors vary on the one hand 
toward the benign myxoid neurinomas, merg- 
ing imperceptibly with the histological forms 
of this benign group, which may be termed 
the grade I sarcomas, and on the other hand 
a group showing numerous tumor giant cells 
and epitheloid forms, reprebenting grade IV 
in malignancy ” Figure 32 of this publication 
by Geschickter is a reproduction of a photo 
micrograph of a very cellular compact, afibro 
genic, small spindle cell tumor which he called 
a grade 2 sarcoma of the nerve sheath 

In a later publication Geschickti r and Lewis 
(33) divided fibrosarcoma (excluding their 
neurogenic variety) into differentiated and 
undifferentiated types The differentiated 
sarcomas were composed of malignant fibro- 
blasts and collagen, and graded into fibromas, 
while the undifferentiated tumors were com 
posed of tightly packed cells with little inter 
cellular substance 

Sections taken from different parts of 
a given fibrosarcomatous tumor nearly 


alwavs show the same structure Conse 
quently any given section is usually repre 
sentative of the nature of the bulk of the 
tumor Considerable reliance can therefore 
be placed on microscopic sections, provided 
the tumor itself and not extraneous fibrous 
tissue is included When there is much edema 
or myxomatous tissue, several sections from 
various parts of the tumor should be studied 
m order to include anv 'very cellular areas, 
which, if present, are indicative of the true 
nature of the grow th 

In order to arrive at definite criteria govern- 
ing the grading of sarcoma, the tumors of the 
152 cases were classified both according to the 
relative amounts of collagen fibnls and cellu 
lar elements and according to the number of 
mitotic figures and tumor giant cells which 
they presented 

At first the tumors were divided into four 
groups in relation to the number of mitotic 
figures and tumor giant cells In group 1 were 
placed those tumors showing a minimum 
number of mitotic figures, m group 4 those 
with a maximum number of mitotic figures 
and tumor giant cells, and m groups 2 and 3 
those tumors hav ing an intermediate amount 
of these elements Grading by this method 
was extremely unsatisfactory and unreliable 

The tumors were then grouped into 3 classes 
according to the relative proportion of fibers 
and cells so that the following types were dis- 
tinguished (1) fibrous tumors, (2) fibrocellu 
lar tumors, and (3) cellular afibrous tumors 
The first group represented fibrogenic sar- 
coma, the second group, fibrogenic sarcoma, 
libromyxosarcoma and my xosarcoma, and the 
third group, cellular spindle cell and anaplas- 
tic cellular sarcoma Table II shows the fre- 
quency of these tumors 

All cellular spindle cell afibroge me tumors 
are extremely malignant, irrespective of the 
number of mitotic figures which they exhibit 
In 6 cases of cellular spindle cell tumors show- 
ing a minimum number of mitotic figures 
there were no cures Likewise, in 25 cases of 
the same type of tumor showing a moderate 
number of mitotic figures there were but 2 
cures, while in 19 cases in which the tumors 
showed numerous mitotic figures there was 1 
cure Of 7 traced patients having cellular ana- 
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TABLE II —TYPE AND GRADE INCIDENCE OF 
152 CASES 



plastic sarcomas which were not typical 
spindle cell tumors, there was 1 cure More 
over in cellular spindle cell sarcoma there is 
no relation between the number of mitotic 
figures and the duration of the disease in fata! 
cases The shortest survn al period however 
is observed in anaplastic cellular sarcoma 
where the average duration of life in 6 fatal 
cases was but 21 months 

On the other hand the number of mitotic 
figures is an accurate guide in estimating the 
malignancy of fibrous and fibrocellular tu 
mors The relative malignancy however 
determined by the number of mitotic figures 
decreases in inverse proportion to the number 
of fibers Nevertheless for practical purposes 
fibrous and fibrocellular tumors have been 
considered under one group for as the index 
of mahgnancv increases more and more 
tumors fall under the fibrocellular group 
Thus there were onl\ 3 grade 3 and no grade 4 
fibrogenic sarcomas which could be called 
fibrous (Table II) 

The mahgnancj of fibromv xosarcoma is 
likewise directlv proportional to the number 
of mitotic figures and tumor giant cells Of 
16 traced patients with m\ xosarcoma there 
were 7 grade 1 6 grade 2 and 3 grade 3 tu 
mors There were 4 cures among the tumors 
of grade 1 2 among those of grade 2 and none 
among those of grade 3 

The duration of life in fatal cases of fibro 
genic sarcoma and mj xosarcoma is similarlj 
inversely proportional to the grade of the 
tumor In 12 grade 1 tumors the average 
duration of life from the onset of symptoms 
until death was 1006 months in 19 grade 2 


tumors it was 51 4 months, m 15 grade 3 
tumors it was 43 2 months, and m 5 grade 4 
tumors it was 29 3 months 

If all cellular tumors are included under 
grade 4 and fibrous and fibrocellular tumors 
arc combined of 2- traced patients with 
tumors of grade 1, 45 5 per cent were cured 
of 30 traced patients with tumors of grade 2 
36 7 per cent of 18 traced patients with tu 
mors of grade 3167 per cent and of 6’ traced 
patients with tumors of grade 465 per cent 
were cured Of the 28 cures 24 had persisted 
for over 5 jears and 4 for 3 to 5 jears at the 
time of last report 

Tor further details concerning treatment 
final results and prognosis reference is given 
to our previous publication (45) 

SUMMARY 

A sjnopsis of the pathological features of 
fibrosarcoma, based on a study of 152 cases 
is presented Fibrogenic and cellular spindle 
cell sarcomas constitute for the most part 
two distinct clinical and pathological groups 
Fibrogenic sarcomas and mj xosarcomas usu 
all) occur in older patients than do spindle 
cell tumors The clinical course of spindle 
cell sarcoma is often prolonged and the 
prognosis not good (7 per cent cures) The 
prognosis in cases of fibrogenic sarcoma 
and mj xosarcoma is fairlv good (32 percent 
cures) Group prognosis can with consider 
able accuracy be determined by the micro 
scopic structure of the tumor The mahg 
nancy of fibrogenic sarcoma and myxosar 
coma is directly proportional to the number 
of mitotic figures and tumor giant cells which 
the tumors contain Of fibrogenic tumors hav 
ing an equal number of mitotic figures those 
with an abundance of fibers are less malignant 
than those showing less fibrogenic qualities 
Cellular spindle cell sarcomas are all hlghlv 
malignant irrespective of the number of 
mitotic figures and should be classed as 
grade 4 rfferences 
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SURGICAL GASTRITIS 

A Study on the Genesis of Gastritis Found in Resected Stomachs with 
Particular Reference to the So Called “Antral Gastritis 
Associated with Ulcer 

R SCHINDLER, M D , H NECHELES, M D , Ph D , and R L GOLD, M D , 
Chicago, Illinois 


W E have called this paper “Sur- 
gical Gastritis” because we have 
been able to produce a picture of 
gastritis m dogs using the tech- 
nique of subtotal gastrectomy and other meth- 
ods in which we ascertained the presence of a 
normal stomach before operation Two dif- 
ferent ideas led us to the investigation re- 
ported here (i) The recent discussion on 
geographical differences in the occurrence of 
gastritis in stomachs resected for ulcer (Wal 
ters and Sebemng) has been inconclusive in so 
far as in this country as well as in Europe re 
suits in this field were contradictory Geo 
graphic differences in the gastroscopic picture 
of the ulcer stomach are denied by Schindler 
and associates (5) (2) The picture of ulcer 

alive antrum gastritis which Konjetzny and 
co workers (1) belie\e to accompany duodenal 
and gastric ulcer usually was not found gas- 
troscopicaily in ulcer bearing stomachs, e\ en 
not in untreated cases, though occurring as 
an independent disease (4) 

The question, therefore, arises whether the 
differences in the occurrence and intensity of 
gastritis in ulcer cases, as reported from dif 
ferent countries, and the discrepancy between 
anatomical and gastroscopic findings may not 
be due to differences in surgical technique 
rather than to differences in the patients The 
idea underlying our experiments w as that dur 
ing subtotal gastrectomy the relatively slow 
deprivation of blood of the stomach of an 

From the Department of Gastro Intestinal Research of 
Michael Reese Hospital and the Department of Medicine Uni 
verstty of Chicago Aided by the O Baer Funds 
Presented before the American Gastro Enterological Vs«ocia 
tion May i 1939 

The authors are obliged to Dr Jerome Strauss for taking the 
colored photographs 
Dr Gold is now in Sau Francisco 


ulcer patient might produce changes of acute 
gastritis and erosion at least in such indmd 
uals who have a continuous secretion of hydro- 
chloric acid It has been shown that con- 
tinuous secretion of acid occurs frequently m 
persons suffering from duodenal ulcer (7) <- 

METHODS 

Dogs were starved for 24 hours, and anes 
thetized with ether or with pentobarbital so 
dium A small piece of the anterior gastric 
wall was resected at the border between py- 
loric antrum and body of the stomach The 
opening in the wall of the stomach was closed 
by sutures and the excised specimen put be 
tween filter paper and immediately immersed 
in 10 per cent formalin After this various 
procedures were employed 

1 Excision of the stomachs of anesthetized 
healthy dogs 

2 Subtotal resection of the stomach Py- 
lorus and duodenum were separated between 
clamps and the duodenum was inverted* A 
rubber covered elastic clamp was applied 
across the fundus below its upper third, then 
the blood vessels of the lower two thirds of 
the stomach were ligated as usual in gastric 
resections* 

3 Resection of the pyloric antrum only 
The same procedure was employed as m 2, 
but the clamp was placed just above the 
pyloric antrum 

4 Ligation of arteries Various arteries sup 
plying the stomach were ligated the artena 
lienalis below the origin of the left gastric 
artery , the left or right gastric artery on the 
lesser curvature, the gastro epiploic artery in 
the middle of the greater curvature and re- 
current branches from the spleen 
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5 to 8 In none of the experiments presented 
in groups i to 4 was free acid found in the 
excised stomachs Using these experiments as 
controls the same procedures wen repeated 
w ith the presence of free acid in the stomachs 
of the experimental animals Most patients 
with duodenal ulcer have not only a high 
gastric acidity on stimulation but also a con 
tinuous and night secretion of hydrochloric 
acid In order to simulate the gastric secretion 
of acid in the ulcer patient in this group of 
experiments the following procedures w ere em 
ployed about 100 cubic centimeters of tenth 
normal hydrochloric acid was introduced (al 



Figs Experimental Microscopic section through one 
of the erosions how n in I igurc 4 The ulcer floor especially 
at the edge of the ulcer is covered by fibrinous exudate 



Fig 3 Experiment 18 Microscopic section through the 
same region as pictured in Figure 2 but after the operation 
showing a superficial erosion 


ways by gravity) into the whole stomach or 
into the segment abov e the clamp (resections) 
a small quantity of tenth normal hydrochloric 
acid was introduced into the part to be re 
sectcd or acid secretion of the stomach was 
stimulated by subcutaneous injection of his 
famine or acetyl beta methylcholme 1 

In cverv experiment the dog was covered 
and left on a heated operating table for about 
2 hours after the beginning of the various 
procedures 1 c after ligation of arteries and 
of introduction of the hydrochloric acid into 
the stomach This was done in order to simu 
late the a\ crage duration of a gastric resection 
in a patient by a skillful surgeon At the end 
of that period a clamp w as applied to the celiac 
artery and the stomach w as excised and opened 
along the greater curvature Pieces of tissue 
were excised and placed in 10 per cent formalin 
betw een filter paper Photographs of the spe 
amen were taken before the natural colors 
faded out All these procedures were done 
within a few minutes after excision of the 
stomach 

XESUJTS 

Normal stomachs in which acid secretion 
had not been stimulated previous to th< oper 
ation and which did not contain any acid 
secreted spontaneously or introduced arttfi 
cially did not show erosions or other signib 

Kl dly ppl d by M ttk&C (Mecb t> I) 
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Fig 6 Experiment 21 Same microscopic section as in 
Figure 5, higher power The edge of the ulceration with the 
fibrinous exudate is seen The exudate contains cells 


cant pathological changes after the various 
surgical procedures, te, neither after liga 
tion of arteries or partial gastrectomy (using 
clamps) In the case of controls, using stom 
achs not operated upon, stimulation of acid 
secretion of the stomach, or artificial intro 
duction of hydrochloric acid into the gastric 
cavity did not produce per se any pathological 
changes either On the contrary , those parts 
of the stomach which were deprived m part, 
or more or less completely , of their blood sup 
ply for a duration of 2 hours and which either 
were exposed to hydrochloric acid bv intro 
duction of same or by stimulation of gastric 
secretion by drugs, showed more or less in- 
tense ulcerations, petechiae, and hemorrhages, 
according to the degree of anemia of the stom- 
ach and according to the degree of acidity 
prevailing in the resected part That part of 
the stomach in which the blood supply was 
left intact and into which acid had been intro 
duced or into which acid had been secreted 
following stimulation by drugs, did not show 
any changes from a normal stomach 1 Twenty 
one operations were performed four of which 
will be described in detail as illustrative of the 
general results 

Experiment 18 In this experiment a most thor 
ough occlusion of blood supply to the pylorus na« 

"Interestingly Konjetznv i trealin" some of his patients Mth hydro- 
chloric acid pre-opcratively He does not let his pat ents fast befo e 
operation no atropine i given before operation During the operation 
clastic clamps are appt ed across the upper part of the stomach (al 



Fig 7 Experiment 8 Microscopic section through the 
body mucosa of a dog’s stomach The blood supply of the 
upper portion of this stomach had been diminished by liga 
tion and tenth normal hydrochloric acid had been intro 
duced into its lumen Ulcerations were seen only in that 
portion of the stomach the blood supply of which had 
been interfered with This figure shows a section through 
one of the ulcerations Plasma cell staining with methyl 
green py ronin (appearing black in the photograph) 

performed as described Two hours before operation 
3 milligrams of apomorphine hydrochloride was ad 
ministered, followed in 1 hour by an anesthetic dose 
of sodium pentobarbital intravenously The stomach 
was then washed several times with warm saline 
After the peritoneal cavity was entered blood yes 
«els at the lesser and greater curvature of the antrum 
were ligated, and the duodenum was sectioned be 
tween clamps A rubber covered elastic clamp was 
applied at the level of the mcisura Hydrochloric 
acid, tenth normal (10 c cm 38 degrees C ) was in 



Fig 8 Experiments Edge of the ulceration of the same 

section as in Figure 7 under higher power Many plasma 
celli, are seen as a proof for the rapid inflammatory tissue 
reaction J 
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Fig 9 Fxperiment 8 ^amc section as in Figures 7 and Fig txpenment 8 Same section as in Figures t 
8 Mucosa in the next surroundings of ihe ulcer Many 8 and 9 Mucosa a few millimeters distant from the ul 
pla ma cell are still seen here ceration \!mo t no plasma cells are «cen 


jected into the antrum through the proximal cut 
end of the duodenum and 80 cubic centimeters 
3S degree C was injected into the stomach above 
the clamp bv means of a needle and force of gravity 
One and one half hours after the injection of acid 
and 2 hours after the beginning of operation the en 
tire stomach was excised in a few seconds It was 
quicklv opened on the greater curvature sections 
for microscopic studv were immediately taken and 
placed in formalin The specimen was then photo 
graphed only a few minutes after excision and before 
fading of the natural colors 

Macroscopicalh the serosa of the portion of the 
stomach below the damp was deeply cyanotic but 
of normal color above the damp The mucosa above 
the damp was normal Below the clamp most of the 
mucosa appeared deeplv cvanotic edematous and 
covered with hemorrhages erosions ulcers and ad 
herent greenish gray mucus The specimen and the 
histology of this experiment are presented in Figures 
1 2 and 3 

As «een m the colored picture (Hg 1) the 
lesions arc cxtcnsiv c this \\ as the most radical 
of our experiments showing most pathological 
changes The blood supply to the pyloric 
antrum had been interrupted nearly com 
pletcly However the musculature of the 
pylorus of the dog is so powerful that the ap 
plication of an elastic clamp does not prevent 
some blood supply from collateral branches in 
the gastric wall from entering the segment 
clamped off Interestingly the changes in the 
distal part of the antrum were less sev ere than 
those in its proximal part \ similar picture 
of a resected human stomach has been re 
ported by Konjetzny (1 Fig 6 p 38) 


Experiment t (Fig 4) The dog was prepared as 
described above The left gastric and splenic and 
the epiploic and coronary arteries were ligated the 
two latter ones at the height of the incisura so as to 
interrupt most of the extrinsic circulation to the 
upper portion of t he stomach One hundred cubic cen 
1 1 meters of tenth normal hy drochloric acid 38 degrees 
C vi as injected into the stomach Ninety minutes 
after the beginning of the arterial ligations the stom 
ach was excised It contained free acid Sections 
and photographs were taken as in previous expen 
ment The serosa and mucosa of the body appeared 
slightly cyanotic In the mucosa of the body about 
10 small superficial punched out ulcers appeared 
most of them on the crest of the folds of the anterior 
and posterior wall of the body The antrum appeared 
completely normal Interestingly one of the colored 
pictures of the same region of a resected human stom 
ach from Konjetzny s material bears strong resem 
blance to Figure 4 (1 Fig 2 p 34) Microscopically 
(see Figs 5 and 6) the shallow erosions are seen 
covered by fibrinous exudate containing cells com 
parable to observations on resected human stomachs 
(1 pps 49-50) This experiment shows that ero 
sions and exudates may appearnot only mtheantium 
(see previous experiment) but also in the body 1 e 
wherever the blood supply is deficient and acid 
pre ent Also in this case a more or less small amount 
of blood entered the area whose external supply had 
been interrupted through collaterals from the esoph 
agus and from that part of the stomach whose blood 
supply had not been interfered with 

The following two experiments serve to 
show definite tissue reactions (similar to such 
described by Konjetzny) in the affected tis 
sues proving that our experimental procedure 
did not produce corrosion but a picture of 
inflammatory reactions similar to gastritis 
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Fig ti Experiment 20 Section through the body 
mucosa of a dog s stomach after subcutaneous injections 
of histamine and mecholyl and after ligation of most of 
the arteries to its left side Inflammatory ulcerations were 
produced this figure show ing a section through one of them 

Experiment 8 (Figs 7-10) The dog was prepared 
as prevjouslv described The left gastnc artery was 
ligated and 100 cubic centimeters of tenth normal 
hydrochloric acid 38 degrees C was injected into 
the stomach by gravity Two hours after beginning 
of ligations the entire stomach was excised and 
treated as described In the antrum no ulceration 
or other pathological changes were present, except 
some greenish gray mucus at spots The lower half 
of the body of the stomach also did not present 
pathological changes while in the upper half very 
distinct changes were seen which were limited to 
the lower half by a rather sharp linear demarcation 
Irregular erosions were present, some of them con 
fluent, their size being from a few millimeters to ( 
centimeter in diameter two of them looked punched 
out and had undermined edges On the upper part 
of the lesser curvature extensive necrosis was seen 
On the posterior wall the same changes were present 
but to a somewhat lesser extent than those noted 
elsewhere 

Microscopically rather deep mucosal ulcerations 
were seen Plasma cell stain (methylgreen pyronin) 
showed accumulation of plasma cells at the base and 
at the edge of the ulcer as well as in the immediate 
adjoining mucosa but not in the apparently norma! 
mucosa distant from the ulceration 

Experiment 20 Ninety, sixty and thirty minutes 
before anesthesia with pentobarbital sodium, 1 milli 
gram of histamine hy dxochlonc acid and 1 milligram 
of mecholyl were given subcutaneously 

The splenic and left gastnc artenes were ligated 
and the gastro-epliploic artery interrupted by liga 
ture at about the middle of the greater curvature 
and 2 hours after beginning of the ligations the stom 
ach was excised and treated as desenbed The mucosa 
abov e the angulus appeared cy anotic In the highest 
portion of the bodv of the stomach numerous ero- 



the edge of the ulceration are shown presenting numerous 
vacuoles and migrating cell which arc signs o( an inflam 
matory reaction 

sions, small ulcers hemorrhages and areas of ncc 
rosts were evident The number of ulcers was di 
mimshing toward the antrum pylons The antrum 
itself appeared entirely normal 

Microscopically, shallow ulcers are seen Figure 
11 shows the erosion and Figure 12 the mucosa next 
to its edge, demonstrating the inflammatory reaction 
of the tissues, while the mucosa distal to the ulcer 
appears normal (Fig 13) 

This experiment again demonstrates that inflam 
matory reaction can occur during an operation and 
need not be interpreted as gastntis of older standing 
Photomicroicopic pictures similar to ours on the 
dogs stomach (Fig 12) can be found m resected 
human stomachs 
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DISCUSSION AND CONCLUSIONS 

We were full) aware that the pathophvsi 
olog) of the dog s stomach is different from 
that of the human The occurrence of chronic 
peptic ulcer m dogs is extremel) rare, although 
the condition of chronic gastritis is not found 
infrequenti) in street dogs we were using We 
want to stress also that existing pathological 
conditions m human stomachs will be super 
imposed b) the ulcerative and mflammator) 
reactions occurring during operation as de 
scribed and thereby such stomachs ma> pre 
sent pictures more complex and shifting than 
those of our relativelv simple experiments 
\ et w e feel confident that part of our expe 
rientx can be applied toward the explanation 
of geographic differences in the occurrence of 
gastritis m ulcer patients as well as to the 
problem of gastritis in relation to the genesis 
ot ulcer It has been claimed b> fvonjctzny 
that results of autopsies art. not dependable 
because these do not take place immediately 
after exitus and postmortem changes in the 
stomach are unavoidable He believes that 
stomachs resected by the surgeon offer an 
incontroversial proof for the pre-operative 
condition of the mucosa because they arc 
absolutely fresh and not subject to post 
mortem changes It seems to us however 
that the same logic as to postmortem changes 


may be applied to the specimen of gastric 
resections and we believe that we have proved 
this with our experiments and have demon 
strated it with the colored pictures and photo 
micro 0 raphs Our colored pictures and some 
of our photomicrographs may well be com 
pared with those konjetzny obtained from 
his surgical specimens A stomach partially -"i 
or totally deprived of its blood supply will 
show within 2 hours, erosions ulcerations and 
inflammatory reaction of the tissue, 1 e gas 
tntis in varying degrees depending on the 
presence of acid during the operation / 
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THE PROBLEM OF INTRACTABLE PEPTIC ULCER 

F GREGORY CONNELL, MD.fACS, Oshkosh, W isconsin 


P EPTIC ulcer in its uncomplicated state 
is fundamentally a physiological, bio 
chemical problem calling for a restitu- 
tion of normal function Such a return 
to normal can usually be accomplished bv 
proper medical measures, aided, if necessary , 
by the proper form of surgical care The basic 
rationale of treatment has been the neutral 
izationof secreted hydrochloric acid, and this 
may be accomplished by a great variety of 
methods But intractable or recurrent pep 
tic ulcers, as the name implies, do not respond 
satisfactorily to either medical or surgical 
treatment alone, they' remain medical prob 
lems after surgical treatment as well as be- 
fore A clearer understanding of the etiology 
of peptic ulcer is urgently needed, but until 
such an understanding is accomplished, efforts 
should be directed toward an earlier recog 
mtion of intractable duodenal ulcers, thereby 
decreasing the frequency of their treatment 
by gastro enterostomv and in turn reducing 
the incidence of the development of jejunal 
ulcers 

Recurrent, intractable peptic ulcer may be 
considered as a general disease with a local, 
usually duodenal, lesion occurring most fre- 
quently in young, slender, active, ambitious 


stomach have been followed also by recur 
rence, and other seemingly radical measures 
have often proved to be merely palliative 
The rational treatment of anv disease pre 
supposes a know n cause, but unfortunately in 
the case of peptic ulcer no theory of cause 
yet propounded can be wholly accepted In 
the 50 or more current theories hydrochloric 
acid seems to act as a common denominator 
Hydrochloric acid is the main important 
causative factor, because of a disproportion 
in the ulcer patient between the aggressive, 
or acid, and the defensive, or alkaline, secre- 
tions The proper treatment of intractable 
ulcer, therefore, might well aim to diminish 
the secretion of hydrochloric acid, in contra- 
distinction to its mere neutralization after 
secretion, which is usually satisfactory with 
tractable cases In fact, such an objective 
has been attempted bv both non operative 
and operative methods 

In the search for an ideal non operative 
treatment, a phy siological method of reducing 
hydrochloric acid secretion is urgently needed 
Belladonna and atropine are useful but be- 
cause of objectionable oral, ocular, and cardiac 
effects they are not suitable for prolonged 
treatment and many modifications of the 


males with labile nervous and vascular sys- drugs are being developed The action of 
terns There is often a history of ulcer among adrenalin and ephedrine is transitory Risk- 
other members of the family Among the ing a resultant anemia, anti secretagogues 


usual symptoms of ulcer are gastric hyper 
chlorhydna, hypersecretion, and hypermotil 


night be found useful if they were clinically 
ipplicable, and enterogastrone. of Ivy and 


it> , hemorrhage or perforation, which are not histaminase of Banting and Best, when even- 


infrequent, may occur without any premom 
tory digestive complaints Medical manage- 
ment admittedly fails The operative treat 


lualtyTpunfied for clinical use, are promising 
Bromides have been given in the hope of 
substituting hy drobromic acid for hydro 


ment, usually gastro enterostomy , has not chloric acid in the gastric secretion_ The - 
only been unsuccessful, but a resultant je dietary increase of fats is a well recognized 
junal ulcer has often occurred which may be adjunct to treatment "Also, the low salt diet 
more serious than the original ulcer In fact, suggests itself in the treatment of peptic ulcer 
the frequency of intractable ulcer may be but after trial the desired hypochlorhydna 
roughly gauged by the percentage of jejunal has not been clinically demonstrable, prob 
ulcers which follow gastro enterostomy, van- ably due to the large salt reserves m the bodv 
ously estimated at from 3 to 34 per cent Re fluids That psy chotherapy is of actual value 
sections of various amounts of the distal is shown frequently by the immediately favor 
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EVALUATION OF THE OPERATIVE 
TREATMENT 

Based upon m> experience with 28 cases of 
jejunal ulcer an evaluation of the results of 
the operative treatment of intractable peptic 
ulcer is attempted These cases have been 
reviewed after a careful follow up stud} 
Except for one instance of congenital stenosis 
the> developed jejunal ulcer after gastro 
enterostom) for duodenal ulcer The num 
her of operations follow mg gastro enterostomv 
were as follows 1 m 17 patients 2 in 7 pa 
tients and 3 in 4 patients Twtnt) two were 
males and 6 were female* The ages varied 
from infanev to 62 )tars The results of the 
treatment mav be convenient!} classed under 
3 divisions 

\ In 18 of these patients a new gastro 
enterostomv was made postcnorlv in 17 and 
antenorh in t Entcro enterostom} was 
added in 2 and jejunostomv in 1 There was 
a return of svmptoms in all 18 patients 

B In 6 of the patients the original gastro 
enterostomv remains Of these * underwent 
gall bladder operations had an entcro 
enterostomv 1 had a p}lonc exclusion 
and 1 simplv had separation of adhesions 
There was a return of svmptoms in all 6 pa 
tients 

C In the remaining 4 patients a partial 
proximal gastrectomv or fundusectom} was 
performed In 3 patients there have been no 
return of svmptoms after 4 months 3 }ears 
and 7 v ears respectiv el} The fourth patient 
died of postoperative uremia 

In contrast to these 4 patients treated b} 
fundusectom} 13 distal gastrectomies resulted 
in death in 3 patients the return of s} mptoms 


in 8 patients, and unknown results in 2 pa 
tients Although this series is obviousl} too 
small on which to argue the comparative 
benefits of fundusectom} , it is indicated that 
this form of operation for the cure of recurrent 
peptic ulcer mi) be on a sound phv siological 
basis 

SUMMARV 

Intractable peptic ulcers as the name 1m 
plies, do not respond satisfactory to either 
ordinar} medical management or the usual 
operative treatment The S} mptoms which 
the} produce and the type of individuals in 
which the} occur suggest that the} mav be 
considered a general disease with a local le 
sion Satisfactor} non-operative treatment 
awaits the development of a climcall} applic 
able antisecrctagoguc with which to dimmish 
the secretion of h)drochIoric acid in con 
tradistinction to its neutralization b} food or 
alkalis after secretion, which with other non 
operativ e measures is usuall} satisfactor} in 
tractable ulcers The usual operative treat 
ment is gastro-enterostom} , but this raaj be 
followed b} jejunal ulcer and other comphca 
tions far w orse than the original condition -V 
rational operativ c treatment is one that dim 
inishes the secretion of the hvdrochlonc acid 
rather than one that chicfl} promotes neu 
trahzation and in this respect fundusectom) , 
a modification of subtotal gastrectom) b) 
preservation of the distal stomach and lesser 
curvature is followed b) promising results 
B1DLI0GK VPH\ 
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SURGICAL TREATMENT OF ACUTE PROFUSE GASTRIC 
HEMORRHAGES 

Professor H riNSlLRLR \ icnm, Austria 

F ORTY TWO years ago Mikulicz and not identical cases Ml cases, including patients 
later Krocnlein expressed the view with slight hemorrhage were included in with 
that operation for acute, profuse gas- the conservative!) treated group, hence the 
trie hemorrhage is more dangerous mortality did not exceed 2 to 5 per cent If 
than expectant treatment and that operation onl) the patients with grave gastric hemor- 
should be postponed until the patient recovers rhages causing fainting spells, with a hemo 
from the great loss of blood They believed globin index below 40 per cent and the 
that only the presence of a. secondary anemia erythrocyte count below millions, arc 
caused by repeated small hemorrhages was considered, the mortality rises from 3 per 
an absolute indication for operative inter- cent, as reported bv Miller, of Philadelphia, 
ference Twenty vears ago I suggested eatlv to at least 11 to 25 per cent ox more Aithen, 
operation as the treatment of choice for from the London Hospital, repotted n per 
hemorrhage from a chronic ulcer because cent mortality among his 255 cases of acute 
such hemorrhage, coming from an eroded hemorrhage, while all 192 patients with only 
large artery at the base of a penetrating ulcer slight bleeding recovered, of 63 with grave 
could be stopped permanently only in this hemorrhage 27, or 43 per cent, died Of the 
manner This proposal was rejected not onl\ conservatively treated 31 patients, 17, or 54 8 
by internists but also by some surgeons, per cent, expired, of 11 cases in which m addi 
Clairmont, for instance Singer was the onl> tion blood transfusion had been performed, 3, or 
internist who believed that acute profuse 27 2 per cent, succumbed to the hemorrhage 
hemorrhage was “the most surgical compli- Of 21 patients in whom after unsuccessful lo- 
cation ” of gastric ulcer Poor results follow- ternal treatment late operation, chief!) a 
ing conservatn e treatment gradually in- gastro enterostomy, had been performed, 7, 
duced several surgeons, such as Priedemann, or 33 3 per cent, expired Chiesman, of St 
Haberer Pannet and PeU rmann, to adopt Thomas Hospital m London, reported 25 per 
surgical intervention in the treatment of cent mortality in his series consisting of 191 
bleeding ulcers The subject was discussed at patients with acute gastric hemorrhages Of 
the Congress of the Trench Surgical Society 129 patients who bled only 1 dav, only 2 
in 1933 and the main speakers— Papin and patients, or 1 5 per cent, died while of 62 
Willmoth— advocated operation unless the cases bleeding 2 or more da>s, 46 patients, or 
bleeding stopped within 48 hours alter blood 74 per cent, expired \t autopsy erosion of a 
transfusion Gordon Taylor of the Middlesex large blood vessel, such as the left gastric or 
Hospital in London reported a 21 per cent pancreaticoduodenal artery was found at the 
mortality after conservative treatment and base of an ulcer penetrating into the pan 
was able to reduce the mortality to 9 per cent creas in 45 instances The age of the patient 
after he began operating early Of 22 cases he is very important Of ir patients younger 
lost only 2 than 40 years, 7, or 63 per cent, died, of 40 

I have repeatedly demonstrated the falsity patients at the age of 40 to 60 years, 28, or 70 
of the statement that the results following per cent, died All 1 1 patients older than 60 
conservative treatment are superior to those \ears died in spite of internal therapy Ross 
following operative procedures Such state of Melboum, observed 58 per cent mortality 
ments are usually based on comparisons of in 45 cases with grave hemorrhage 

From the first Wpcal Division of the AUgememes Kranken J* 1 the cases reported m the literature in 

ham in v >eniu which surgical treatment was used, operation 
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was usually performed only after internal 
treatment over a period of several days failed 
to stop the hemorrhage In the majority of 
cases gastro enterostomy was performed a! 
though hemorrhage can almost nev er be 
stopped by such a procedure The deaths re 
suiting from severe anemia are not considered 
in the statistics of conservatively treated 
patients since these patients with continuing 
bleeding were finally subjected to operation 
and increased the operative mortality Lynch 
of Montreal compares the mortality rates of 
his 31 patients conservatively treated which 
was 12 9 per cent with the operative mor 
tality rate 42 8 per cent and draws the con 
elusion that the conservative treatment is 
superior to the surgical He does not draw 
attention however to the fact that the opera 
tion was performed only in the late stages 
when all other attempts to stop hemorrhage 
proved futile 

It is impossible to compare the 2 groups of 
cases first because no internist restricts 
treatment solely to conservative measures 
but refers patients with persistent hemorrhage 
to the surgeon and second because the sur 
geon seldom has the opportunity to operate 
upon such patients in early stages of the dts 
ease If comparisons are to be made only 
results after early operation performed during 
the first 24 to 48 hours and without prelum 
nary attempt to treat them conservatively— 
should be considered Of 22 cases Gordon 
Taylor had only 2 fatalities or 9 per cent 
Oliam lost only 1 patient of pneumonia and 
9 recovered 

In my experience the mortality rate after 
early operations averages 5 1 per cent of 7 
patients having gastro enterostomies 1 ex 
pired and of 71 patients having gastric re 
section 3 died from 6 to 20 day s after opera 
tion My statistical material includes also 
cases in which patients were suffering with 
sev ere hemorrhages due to erosion of the pan 
creaticoduodenal artery It is evident that it 
is much safer to operate immediately and to 
ligate a large eroded blood vessel than to per 
form a blood transfusion and see whether the 
patient continues bleeding or not 

Internists assert that hemorrhage as the 
cause of death is so rare that it should not be 


considered as an indication for an operation 
They claim that conservative treatment is 
never followed by a fatal outcome This is 
true only if no large artery be eroded Hemor 
rhage from a flat mucosal ulcer nearly always 
stops after conservative treatment or a blood 
transfusion and in such cases death is rare 
Hemorrhage from a mucosal blood vessel in a 
callous ulcer may also be checked without 
operation, but this is not true if the bleeding 
originates in a large eroded artery outside the 
stomach or duodenum In such cases the 
hemorrhage lasts many days and, according 
to Chiesman, the mortality rate after con 
servative treatment reaches 74 per cent In 
his material of 46 fatal cases autopsy re 
vealed erosion of a blood vessel in 45 A mor 
tality rate of 74 per cent contradicts the state 
ment that, with medical treatment, death 
from a hemorrhage is rare I have observed 
more than 10 patients who succumbed to 
acute gastric hemorrhage after they had 
been unsuccessfully treated in a conservative 
manner In 2 cases I was not able to operate 
because in one resection of the cecum had 
been done for tuberculosis and in the other 
appendectomy for a perforated appendix pre 
ceded the hemorrhage and in neither could 
resection of the stomach be considered be 
cause of the danger of causing peritonitis, from 
suppurating wounds The second mentioned 
patient died from a hemorrhage despite the 
fact that three blood transfusions were given 
Postmortem examination revealed in this 
patient, who had suffered for 10 years with an 
old duodenal ulcer erosion of a large blood 
vessel 

Grave hemorrhages start usually in duo 
dena! ulcers although Kalk claims that in his 
conservatively treated patients the bleeding 
occurred more frequently from gastric ulcer 
and was more dangerous than a hemorrhage 
from a duodenal ulcer 

It has been stated that the diagnosis of a 
bleeding ulcer is very difficult because fatal 
hemorrhages may have an entirely different 
source According to a generally accepted 
principle the attention of the physician should 
be focused not on the exceptions but on the 
most frequent conditions According to Bui 
mer in over 90 per cent of all acute gastric 
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hemorrhages, chronic ulcers were found and 
therefore ulcers should always be suspected 
even if very few complaints are found in the 
history and the xray findings are negative 
In doubtful cases, exploratory laparotomy 
under local anesthesia is much safer than 
expectant treatment after blood transfusion 
If a gastric ulcer cannot be diagnosed from 
external inspection, gastrotomy should be 
performed and the mucosa carefully palpated 
in order to locate, if present, a penetrating 
ulcer on the posterior wall of the duodenum, 
for *uch an ulcer is particularly dangerous 
Lxploratory laparotomy may reveal other 
causes of an acute gastric hemorrhage In a 
60 year old man, in addition to a grave liver 
cirrhosis, I found a callous ulcer of the lesser 
curvature, which had not previously been 
recognized This patient was cured by a 
typical resection, without operation the pa 
tient would have died from a hemorrhage 
from an eroded vein Hemorrhage from a 
dilated esophageal varicosity caused by liver 
cirrhosis cannot be stopped by operation, 
but exploratory laparotomy performed under 
local anesthesia is harmless in such cases and 
makes possible the exclusion of hemorrhage 
from a callous ulcer If exploration discloses 
bleeding from a flat ulcer and erosive gas 
tntis, which is seldom the case, the typical 
gastric resection removes the inflamed mucosa 
of the antrum so that not only the hemor- 
rhage ceases but a permanent cure is ob 
tamed Neugebauer reported sever il such 
cases I performed late operation for acute 
hemorrhage in 3 cases in which gastritis was 
found to be the cause of grave hemorrhage of 
several days’ duration All 3 patients were 
permanently cured Cancer of the stomach 
very rarely causes profuse hemorrhage I 
have performed gastric resection in 710 cases 
of carcinoma and in only 3 were acute hemor- 
rhages observed before the operation Once 
I saw a severe hemorrhage from an eroded 
cystic artery The erosion was caused by an 
ulcer produced by a large gall stone, at opera 
tion the stomach was found to be empty but 
the common duct and the small and large in 
testines were filled with blood Cholecys- 
tectomy w as preceded and followed by a blood 
transfusion and the patient was saved 


Internists also claim that, even if an ulcer 
is found at operation, the hemorrhage cannot 
be permanently stopped if the bleeding origi 
nated in an eroded blood vessel The surgical 
results contradict this statement, however 
The various methods of stopping the hemor- 
rhage which the surgeon has at his disposal 
will be discussed later If a large artery is 
eroded, the perforation, the size of a pinhead, 
is usually closed by a thrombus after the 
blood pressure falls as a result of collapse 
The bleeding temporarily stops but recurs 
after 2 to 3 davs when the thrombus has been 
digested by hydrochloric acid In such cases 
the mortality rate after conservative treat- 
ment reaches 74 per cent according to Chies 
man, and at autopsy an eroded artery can be 
found at the base of a penetrating ulcer If 
early operation is performed in such cases a 
few hours after the onset of the bleeding, as 
soon as the patient recovers from the collapse, 
the entire base of the ulcer is found covered 
with blood coagulum which closes the small 
perforation in the artery , after its removal the 
blood spurts from the blood vessel Cessation 
of the hemorrhage can be accomplished rela- 
tively easily by double ligation of the exposed 
artery In 8 instances I was able to ligate the 
eroded pancreaticoduodenal artery success 
fully and to perform a typical resection How 
ever, if the operation is performed late after 
repeated grave hemorrhages, the hemorrhage 
can also be stopped, but the severe anemia 
which follows may be fatal Even m the 
presence of hemorrhage from a large artery, 
death does not necessarily take place imme- 
diately, as may be seen from the fact that, 
according to Tuffier, hemorrhage from a 
splenic artery may last 24 to 48 hours and 
even as long as 7 days Erosion of the left 
ventricle is known to have caused hemor 
rhages of 10 days’ duration in 2 patients with 
ulcers penetrating the diaphragms The cases 
were reported by Brenner and Oser It fol 
lows that there is sufficient time to prepare 
the patient and to perform an operation even 
in the presence of an erosion of a large blood 
vessel 

The diagnosis of a gastric hemorrhage from 
a chronic ulcer can usually be made from the 
history and the roentgenological findings be- 
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cause according to KaJk massive hemor 
rhages without previous symptoms are rare 
and hi the majority of the cases the bleeding 
comes from chronic ulcers This point is of 
great importance m deciding whether or not 
to operate In doubtful cases consultation 
with an experienced internist is to be rccom 
mended 

The indications for operation depend on 
whether the hemorrhage is the first symptom 
or whether it was preceded by senous com 
plaints Tidv asserted that I operate m each 
case of gastric hemorrhage even though the 
bleeding is slight and no other complaints 
are present II theTc is no hemorrhage gastric 
operation is not indicated I recommend ex 
pectant treatment under the supervision of an 
experienced inttmist and if necessary such 
treatment may be supported b> blood trans 
fusion Such patients are usually voung and 
most of them are women I have never ob 
served a fatal case m this group since no 
callous or penetrating ulcers have been no 
ticed m this material Only in old people who 
have large ulcers but have no serious symp 
toms is an exploratory laparotomy under 
local anesthesia safer than expectant treat 
ment 

If chronic ulcer has been diagnosed dim 
cal!> and rocntgenologicallv and the hemor 
rhage n» grave 1 advise immediate operation 
because the results of early operation are 
near!} as good as those of a common gastric 
resection I recommended early operation *6 
years ago because the results were very 
good This statement has been confirmed by 
Gordon Taylor Tarl\ operation avoids not 
only the danger of secondary perforation but 
also the harmful effects of a prolonged anemia 
resulting from repeated hemorrhages Grave 
damage to the liver kidneys heart brain 
and other viscera may interfere with the 
beneficial effect of a postponed operation 
Furthermore death from successive hemor 
rhagts to bt feared when continuous pam 
has preceded tht hemorrhage can be avoided 
Such continuous pains, u&ually point to 
hemorrhage from a penetrating ulcer In 
such cases the blctdmg may arise from a 
small artery m the mucosa of the margin of 
an ulcer or from a large artery at the base of 


the ulcer and in view of the fact that the 
location of the source of the bleeding cannot 
be established without operation, I advocate 
early surgical interference and avoid, in a ma 
jority of cases a blood transfusion even if the 
anemia is very pronounced e g , if hemo 
globm is only 30 per cent and erythrocytes 
number 2 000 000 

It the diagnosis of hemorrhage from a 
chronic ulcer is doubtful I recommend ex 
ploratory laparotomy especially m elderly 
patients Usually in such instances a pre 
viously silent ulcer is found and resection is 
performed If m such cases instead of opera 
lion blood transfusion is performed as was 
recommended in 1933 at the Congress of the 
Trench Surgical Society no great benefit is 
derived if an erosion of a large arterv is 
present because the hemostatic effect of a 
transfusion has not yet been definitely demon 
strated Reschke sent out a questionnaire to 
the Berlin hospitals and found that 3 o per 
cent of patients treated with a blood trans 
fusi-on died Posstbly continuous venoclysts 
with citrated blood as advocated by Marriot 
and Kcckwiek of the Middlesex Hospital is 
more successful in such instances 

II after unsuccessful conservative treat 
merit patients with recurrent hemorrhages 
are sent w for operation I advise expectant 
treatment if it is probable that the hemor 
Tbage has ceased I have assumed this atti 
tude because the anemia which is rc^pon 
«,ib?e (or damage to vital internal organs may 
interfere with the operative results and be 
cause the untoward effects of anemia may be 
intensified by operation At autopsy upon 
such non operated upon patients no blood is 
shown m the intestines and the eroded blood 
vessel is temporarily occluded by a thrombus 
If hemorrhage does not stop spontaneously 
operation with ligation of the bleeding vessel*, 
is indicated m spite of the seriousness of such 
a procedure 

The mam purpose of operative treatment 
m the presence of acute gastnc hemorrhage 
is reliable hemostasis the question of perma 
nent cure of the ulcer being of a secondary 
importance Tor the purpose of hemostasis a 
gastro enterostomy is performed m cases 
with a bleeding duodena! ulcer it was per 
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formed, combined w ith ligation of the p> lorus 
b> many surgeons, but it should be remem 
bered that a gastro enterostomy has only an 
indirect hemostatic effect bv causing a con- 
tinuous emptying of the stomach through the 
new stoma and facilitating m this manner the 
permanent contractions of the stomach It 
follows that gastro enterostomy may be 
effective oni> m hemorrhages from a flat 
ulcer but never if bleeding comes from an 
ulcer penetrating into the pancreas While an 
assistant of Hochenegg, I had to perform 
a gastro enterostomy, because resection of 
the ulcer was forbidden Two patients died 
from a continuation of the hemorrhage and 
at the autopsy m one case an eroded pan 
creatic artery and m the second cast an 
eroded splenic artery was found 

If at operation a gastric ulcer penetrating 
into the pancreas is found, the stomach is 
separated from the base of the ulcer and the 
bleeding \essel is ligated It depends on the 
general condition of the patient whether th< 
margins of the ulcer are simply excised and 
the stomach is sutured or a tvpical gastric 
resection is performed If a duodenal ulcer 
penetrating into the pancreas is not resectable 
on account of its position and extent, I do not 
perform rejection for exclusion of the ulcer 
but substitute for it a simple ligation of the 
pylorus combined with a posterior gastro 
enterostomy Comprtssion is applied to the 
duodenal region by means of a large tampon 
placed directly oxer the duodenum so that it 
causes a protrusion of the anterior abdominal 
wall A tight bandage presses this tampon 
against the duodenum and the posterior ib 
dommal wall Thus direct pressure produces 
a hemostatic effect After 24 hours the pres 
sure must be released by loosening the band- 
ages to avoid damage to the pancreas I used 
this method mu cases, in 2, early operation 
was performed and the patients recovered 
while of the 9 patients in whom the opera- 
tion was performed liter, 3 died of anemia 
The hemostasis was perfect m the first patient, 
who died 10 hours after operation Autopsy 
showed no blood m the small intestines 
although the) were filled with blood at the 
ttme of the operation The second patient 
succumbed after 3 days from pulmonary cm 


holism and the third patient died after 4 
weeks from an acute psychosis This simple 
method is efficient when direct hemostasis b> 
resection or ligation of the bleeding -vessel is 
impossible 

Excision of a bleeding gastric ulcer can al- 
ways be performed and has a perfect hemo 
static effect If, however, the condition of 
the patient allows it, instead of excision a 
typical gastric resection should be done this 
guaranteeing a permanent cure Although 
this operation is generally considered to be 
dangerous, it is well tolerated b) exsan- 
guinated patients The mortality rate de- 
pends upon the duration of the grave hemor- 
rhage If early operation is performed w ithm 
the first 24 to 48 hours damage to the 
parenchymatous organs b) the anemia may 
still not have occurred and the results are 
good even if the hemorrhage has been severe 
or the patient is old Of 78 cases in my series 
only 4, or 5 1 per cent, died White m the 
group of 7 gastro enterostomies 1 patient 
succumbed to a continuous hemorrhage from 
the pancreatic arter> , of 71 cases with gastric 
resection 3 patients or 4 2 per cent, died 

An 80 year old patient had bad gastric complaints for 
40 years I ater the pains became more intense and the 
P«Uent had been vomiting: repeatedly and hid lost 34 
kilograms On account of the presence of a complete 
pyloric stenosis the patient was scheduled for a gastro 
enterostomy but the night before the operation he col 
lapsed The following morning his pulse was 130 of poor 
quality and the stomach was completely filled with fluid 
Aspiration of gastric contents showed blood and therefore 
immediate operation w as decided and was performed under 
local anesthesia a o 25 per cent novocain solution being 
used Paracentesis of the exposed enormously dilated 
stomach furnished 4 liters of blood and gastric jmcc A 
large callous ulcer reaching the pancreas was found on 
the lesser curvature and another ulcer in the pyloric region 
A resection of the duodenum and one half of the stomach 
and a Hofmeister Finsterer s anastomosis were performed 
The pulse immediately after the operation was 136 the 
following day 100 and the third day 80 The patient felt 
perfectly well and on the third postoperative day was out 
of bed had a normal bowel movement and was passing 
flatus Fight diys after the operation he suddenly dev el 
oped a chill his temperature rose to tot 2 degrees, and on 
the tenth day he died from bilateral pneumonia 

A 48 year old man bad been suffering from stomach 
complaints for 6 years and was repeatedly treated for a 
duodenal ulcer Three months before his entry into the 
hospital he developed a grave bemorrha* e and fainted and 
after that he was practically symptom free Three davs 
before admission he developed influenza with fever and - 
days later vomited blood and passed blood v stools The 
patient fainted repeatedly and 1 hours after the onset of 
the hemorrhage was brought in an automobile to Vienna 
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over a di tancc of 40 kilomettis The Wood count show ed 
* 300 coo «>th.tocvt*s hemO&lab\n xa percent pvitee xi6 
and of poor quality An immediate operation via' per 
formed under splanchnic anesthesia with 015 per Cent 
novocain One ulcer was found on the anterior nail of the 
duilenum ready to perforate another ulcer penetrating 
into the pancreas was lo ated on the po tetior duodenal 
vail the stomach \ as empty but the entire small and targe 
vnusttnes were felled with blood Resection, of the ulcer 
was performed and the ulcer base w as left tn situ After the 
duodrrum bad been separated from the ulcer base a severe 
hemorrhage developed from the eroded pancreaticoduo- 
denal artery which was ligated and the duodenum closed 
t o thirds ot the stomach w ere resected and Hotmeister 
hinsterer anastomosis 1 as performed one drain was in 
sorted No abdominal complications developed but a 
grave febrile bronchitis became transformed into a bi 
lateral pneumonia The patient expired 3 weeks aftet the 
operation from the influenza and pneumonia 

\ woman 46 vear of a-m was Ui perfect health until 3 
weeks before the admn ion to the hosp tal when she 
dev eloped pain an i otmting on or count of which she was 
admitted to the medical department of the General Hos 
pita! in V 1 nna At that time the gastric aa Jity was 53 SjS 
blood was present in the stools Two week* later she sod 
rlenl> vomited a large amount ot bright red blood and 
collapsed t orty nv e minutes later she v omited again and 
the frequency of the pul e rose to 1*0/130 During the 
Iran ter >0 the surreal dfpartment she again vomited 
bright red Wood and collapsed Examination m the oper 
ating room shci ed a mentallv confused re* tie s patient 
with air hunger pulse 1O0 and hardly palpable An tmme 
diate operation is performed under local anesthesia— 
© 35 per cent how 13m solution During the operation a 
transfusion of 750 ubic centimeters of blood was given 
The stomach and the small and targe intestines were com 
pletelv filed vithbl od \d odenal ulcer penetrating into 
the pimreis was found and the duodenum was separated 
from the base of the ul et 1 hich was coveted "itn bfood 
co ionium \ soon as the latter was r"mov d bright red 
1) ood spurted from a btcrally eroded pancreaticoduodenal 
artery The dumeter of the ulcer f a«< were 21 by 1 bv o 5 
centim ter The artery 1 as li-ated the duodenum was 
dosed t vo thuds of the stomach was resected an eni In- 
side Hofmeister I msterer amstrmo is was performed 
a"d a drain was placed at the base c f the ulcer Tie follow 
tng day the pulse w a» 10S n at po \s the patient vomited 
black mas es gustnc lavage was given on the first pa t 
operad e day Th ee days after Opera! on the patient de 
v eloped bilateral y neurat nia and she expired on the sixth 
day The autopvv revealed a diffuse suppurative bron 
chilis a lonflu nt bronchopneumonia of both lower lobes 
ar-i a bilateral suppurative pleurisy There were igns of a 
grave econdary anemia The heated blood vessel was 
the main trank of the pancreatwoduodenal artery The 
anastomosis vas in perfect shape As the patient was 
transferred 1*1 wnt r time from the roed ca) to the surgical 
department located in another building he probably 
caught a cold with the resulting bilateral pneumonia which 
the weakened organism was not able to overcome 

The results from early operation tv ere much 
better than those from conservative treat 
ment although the ages of 1 1 patients ranged 
from 60 to bo years As in 8 cases erosion of 
the mam trunk of the pancreaticoduodenal 
artery was present and under such circum 
stances ont\ an operation could have stopped 


the bleeding probably of the 71 cases of re 
section at feast 12 to ->o per cent would have 
died, had they been treated conservatively 
Operation, however, was followed by a mot 
tahty of 4 * per cent In view of such erpe 
rtences I continue to advocate early opera 
tton 

The internet Umber is opposed to early 
operation m the presence of acute hemorrhage 
and cites a 5 7 year old woman with an ulcer 
penetrating to the hvet and the pancreas 
which w as responsible for a grave hemorrhage 
Tn view of the fact that the general condition 
of the patient was poor and that she had only 
30 per cent hemoglobin and 1 500,000 eryth 
rocytes, the surgeon declined an early opera 
turn A temporary cessation of bleeding fol 
lowed a blood transfusion but the hemorrhage 
recurred on the seventh day and on the 
eleventh dav the hemoglobin contents were 
only iq ptr cent puke 160 patient, uncon 
serous An operation was decided upon as a 
last re'ort but the patient expired in course 
of the preliminary blood transfusion The 
autopsy showed a large gastric ulcer pene 
t rating into the liver and the pancreas and 
an erosion of 2 large arteries Umber con 
eludes that the surgeon was justified in re 
fusing to perform an early operation as 
recommended bv me because such procedure 
undoubtedly would have stopped the fatal 
outcome Based on my experience I believe 
that thi* case demonstrates the dangers of 
delay If early operation under local mes 
thcsia is performed m such a case and is pre 
ceded bv blood transfusion and if according 
to Re^cftke s suggestion a large amount ot 
blood, eg, 1 coo cubic centimeters of blood 
be used, it would be expected that the hemor 
rhage would be stopped as successfully as in 
the 6 cases in which I operated and in which 
erosion ot the pancreaticoduodenal artery 
hid taken place After prolonged anemia has 
damaged all the organs including the brain, 
no results can be expected from operation no 
matter how much blood has been transfust d 

The results of late operation are relatively 
poor even if direct hemostasis can be accom 
phshed Of 7 ca cs in which gastro enteros 
tomy was performed 3 patients died Such 
poor results are due to the continuation, of 
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the bleeding from the penetrating ulcer Even 
direct hemostasis is frequently unsuccessful 
because no recession of the degenerative 
changes m the internal organs caused b\ the 
anemu can be expected 

In 4 instances the ulcer was excised and 2 
patients died from anemia Of 63 resections 
17, or 26 9 per cent, died It must be stated 
that m 4 instances death was not attributable 
to the hemorrhage or to the operation, 1 pa 
tient died from a recurrence of d\ senterv, 1 
from uremia, 1 from septicemia following 
gangrenous appendicitis, and 1 from diabetic 
coma In 2 cases perforation of the ulcer 
and peritonitis developed, such complications 
could have been avoided by earl} operation 
When these 6 cases were deducted, the mor 
tality still remained as high as 19 2 per cent 
In the majority at the fatal cases the grave 
damage caused by anemia was rt sponsible for 
death The operation revealed erosion of a 
large artery outside of the stomach wall The 
majority of the fatal cases were observed 
before 1924 when a blood transfusion was 
not yet used It is questionable, however, 
whether blood transfusion could have saved 
those cases 

Poor results after dela> cd operation do not 
militate against the operative procedure be 
cause sometimes the patient can be saved 

Umber reports a 23 >ear old patient who 
in spite of 5 blood transfusions had recurrent 
hemorrhages until the hemoglobin fell to 26 
per cent and the red count did not exceed 
1,200 000, on the twenty eighth dav of bleed 
ing the patient was unconscious and delirious 
and was operated on as Umber advised At 
operation a duodenal ulcer penetrating m 
to the pancreas, with an erosion of the pan 
crcaticoduodenal artery w as found One 
blood transfusion was given before and two 
after the operation which consisted of a Bill 
roth II gastric resection The patient re 
covered 

In my series of cases there were 6 among the 
late operations in which m spite of the fact 
that the pancreaticoduodenal artery was 
eroded, gastric resection produced a cure 

Ihe relatively poor results after dela>ed 
operation arc still superior to those of purtlv 
conservative treatment according to Clues 


man, the mortality m cases m which the bleed- 
ing lasted more than 2 days was not 3 per 
cent but 74 per cent Gordon Taylor, of the 
Middlesex Hospital, reports even a mortality 
of 76 per cent with medical treatment There 
fore I believe that no surgeon is privileged to 
refuse operation to a patient unsuccessfully 
treated b> an internist 
The type of anesthesia used is of greatest 
importance in operations for acute hemor 
rhage, especially in delayed operations Ether 
anesthesia must be avoided under all circum 
stances because, according to Crilc s invest! 
gallons reported m his booh entitled Surgical 
Shock and Shocklcss Operations Through Attaa- 
Association, ether produces grave damage to 
the parenchymatous organs, especially the 
liver, kidneys, and brain While normal or- 
gans easily overcome such harmful effects, 
organs damaged by anemia may be fatally 
affeettd lor these reasons I perform all 
operations for acute hemorrhage under local 
anesthesia, avoiding if possible splanchnic 
anesthesia because the latter has a depres 
sor effect Careful regional anesthesia of the 
abdominal wall is followed by an anesthesia 
of the mesentery, using a o 25 per cent novo 
cam solution Great caution should be exer 
ctsed m the use of morphine or pantopon 
before or after the operation, because even 
the usual doses may produce a paralysis of 
the respiratory center damaged by anemia, 
as seen by the author ui 2 cases If morphine 
is desired, o 01 to o 015 of the drug combined 
with 000025 atropine is given before the 
operation In the presence of grave collapse 
repeated coramm miections are given m the 
course of the operation, m addition to it in 
halations of ether are given for stimulating 
purposes, provided no bronchitis is present 
Tor this purpose the total amount of ether 
given with the open method does not exceed 
10 to 20 cubic centimeters Great attention 
must be paid to after treatment, especially m 
old people, deep respiration and good expec- 
toration are necessary to avoid a retention 
pneumonia, if a bronchitis is present 
While a large percentage of conservative!} 
treated patients remains uncured and the 
patients must be operated on later, at least 
90 per cent can be relieved of all their symp 
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toms after resection of two thirds of the 
stomach In my material all 114 patients 
were permanently cured fay resection 

The surgical treatment of an acute gas 
tnc hemorrhage requires sufficient experience 
not only m gastric surgery but also in the 
e\ aluation of the case Therefore, such opera 
tions should be performed in large hospitals 
not by young assistants but bj the head of 
the department or one of his older associates 
m order to keep the mortality as low as pos 
sible without refusing operation to anjonc 
who shows an absolute indication 

Acute profuse gastric hemorrhage should 
not be confused with grave secondary anemta 
following repeated gastric hemorrhages, the 
latter has been considered for a long time as 
an absolute indication for operation Such 
hemorrhages are not *?tcn often as thc> 
used to be I operated upon 54 patients with 
sccondarj anemia the number of erjthro 
cjtes ranged from 1 500 000 to a 500 coo and 
the hemoglobin contents from 20 to 30 per 
cent Before the World War I used only 
gistro enterostomy Of 3 cases 1 expired on 
the sixth da) from an erosion of the splenic 
artery After tht W ar resection has been used 
almost exclusively This operation his given 
us good results even without transfusion and 
it has alwajs been performed under local 
anesthesia Of 49 resections death occurred 
mile 4 per cent 

Gordon Taylor closes his paper on the 
treatment of acute gastric hemorrhages as 
follows 1 instertr s first 48 hours is still the 
optimum period for surgical attack m hema 
temesis and the golden age of gastric surgery 


will have been attained only when all cases of 
hemorrhage from chronic ulcer come to opera 
non within that space of time " 

T wish to espress my appreciation to Dr Joseph K 
Narat Chicago Illinois for his translation of this paper 
from German into J nglish 
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MALIGNANT TUMORS OF THE SMALI INTESTINE 
A Study of Their Incidence and Diagnostic Characteristics 
FREDERICK G MED1NGER MD,W rentham, Massachusetts 


T HE subject of intestinal malignancies 
jsahvaysof vital interest malignancies 
of tht colon and rectum because of 
their great frequency , malignancies of 
the small intestine because of their rant} 
Ewing estimates the comparative incidence of 
malignancy in the large and small intestines 
to be 07 5 per cent and 2 3 per cent respec 
tively The incidence of intestinal carcinoma 
m order of frequency according to location is 
rectum, cecum and appendix, sigmoid, colon, 
and small intestine Kaufmann and others 
state that over 60 per cent of intestinal mahg 
nancies arise in the rectum In 1 930, Schoheld 
found only 36 cases of small intestinal carci 
noma m a total of 140,000 autopsies Simi 
larl\, from a senes of more than 350,000 
autopsies Eger reported in 1933 an incidence 
of 30 duodenal carcinomas per 100,000 pa 
tients 

Of the malignant tumors of the small in 
testinc, carcinomas appear to outnumber the 
sarcomas In a review of the literature, one is 
impressed by the tendency of authors to 
classify and describe only carcinomas and to 
place sarcomas with lvmphomatous tumors in 
a general group ot other malignant tumors of 
the small intestine The comparative inci 
dence of the two groups of malignant nco 
plasms has seldom been recorded However, 
Brill from 17,000 autopsies at Guy 's Hospital, 
London, collected 10 cases and of these 4 were 
carcinoma and 6 sarcoma In Raiford’s senes 
of 34 cases, there were 20 carcinomas and 14 
sarcomas He concludes that the tumors of 
tht small intestine rank in order of frequency 
(1) carcinomas, (2) adenomas and sarcomas, 
(3) hpomas and tumors of chronic infhmma 
ton origin, and finally, the most uncommon 
fibromas, myomas carcinoids hemangiomas, 
evsts, and endotheliomas 

From the Laboratory of Talbology New Fngland Deaconess 
and Palmer Memorial Hospitals Dr Shields W arren Director 


It is interesting to note the incidence of 
malignancies of the small intestine m the 
pathological material of the New England 
Deaconess and Palmer Memorial Hospitals 
during the period from January, 1927, to 
January, 1939 During this 12 year period 918 
primary malignancies were found in a total 
of 1 456 postmortem eximmations In brief, 
in 63 o per cent of autopsies malignancy pre 
sented Ihcre were approximately 41,000 
surgical specimens and in 20 per cent of these 
the primary diagnosis was malignancy \ re 
view of the same series shows only 10 cases 
that came to autopsy with small intestinal 
malignancy, or an incidence for all autopsies 
of o 69 per cent and for all malignancies seen 
at postmortem examination of 1 09 per cent 
The surgical material show s 1 2 cases, an inci 
dence for small intestinal malignancy of o 03 
per cent of the total specimens and 015 per 
cent of total malignancies removed surgically 
Since a large part of the service of the New 
England Deaconess and Palmer Memorial 
Hospitals is devoted to the treatment of can* 
cer, these findings are not comparable with 
those given by Eger and others, (15, 16) from 
several general hospital records 
The obseryed location of the tumors in 
these 22 patients is m disagreement with the 
statements of Ewing and Blanrl-Sutton that 
the jejunum is least frequently the site of ma 
hgnant growth and that the nearer one ap 
proachi s the beginning and end of the small 
intestine the more frequently one finds can 
cer, for, of the total, 12 occurred in the jeju 
num 7 m the ileum, and 3 m the duodenum 
However, it is only fair to add that with 22 
cases there is considerable chance error of di» 
tnbution to account for this difference In 
22 cases of small intestinal malignancy , Judd 
similarly found rim the jejunum 6 m the 
ileum, and 5 in the duodenum From a small 
senes of cases in the literature, Dea\er and 
299 
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TABLE- I —LOCATION OF MALIGNANCY IN 
SMALL INTESTINE 



Ravdm found a relative distribution of mahg 
nancy of the duodenum and that of jejunum 
and ileum as. 47 8 per cent to 52 2 per cent 
and 66 per cent of those m the duodenum oc 
currcd m the second portion On analysis of 
134 casts including the author s senes of 
small intestinal malignancy reported in the 
literature (Tabic I) the distribution accord 
mg to location follows duodenum, 51 cases 
jejunum, 39 cases ileum 44 cases It seems 
apparent therefore that the duodenum and 
ileum are somewhat more prone to develop 
malignant growths than the jejunum How 
ever of the small intestinal cancers cancer of 
the jejunum is not rare 
In the author s senes the total of 22 cases 
represents 16 primary carcinomas and 6 pn 
mary sarcomas 2 cases of primary lympho 
blastema being excluded An impression that 
sarcoma occurs most frequently m the terminal 
jejunum and ileum and carcinoma usually m 
the duodenum and jejunum is borne out b> 
the finding of s of the 6 sarcomas in the ileum 
and 14 of the 16 carcinomas m the duodenum 
and jejunum One sarcoma occurred in the 
lower jejunum and 2 carcinomas in the ileum 
The location of malignancies m the author s 
series (Table II) corresponds to the observa 
lions of Dewis and Morse and of Kiefer that 
the duodenum and jejunum are more likely to 
undergo carcinomatous change than the ileum 
and that sarcoma occurs more frequently in 
the ileum than m anv other part of the small 


TABLE II —CLASSIFICATION OF itALIGNANCIES 
IN SMALL IN TF STIVE (AUTHOR S SERIES) 
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intestine It is generally held that sarcomas 
occur more frequently m the ileum due to the 
greater abundance of lymphoid tissue in this 
segment of the intestine However among 
the cases of sarcoma recorded in. the literature 
there is no record of histological classification 
of the sarcoma The i case of sarcoma re 
ported b> Cattell and the 6 cases, reported bv 
the author all prove to be the leiomyosarcoma 
type 

Twopatients in this senes, presented multiple 
malignancies, m addition, a third patient 
showed a carcinoid of the appendix in asso 
ctaiion with a leiomyosarcoma of the ileum 

Calculated at the time of autopsy or opera 
tion the average age incidence for this senes 
was 54 years for the carcinoma group 56 
years, and for the sarcoma group 47 years 
The youngest patient presenting at autopsy 
a leiomyosarcoma of the ileum was a male of 
31 years There were 9 males and 13 females 

Although malignancies of the small intestine 
may occur as part of a local or generalized 
polyposis Ewing states that they are seen 
usually as a localized growth In none of the 
patients of this group who were treated surgi 
cally or who came to autopsy was there an 
associated polyposis recorded Like those m 
the colon these tumors tend to be stenosing or 
polypoid in form the malignant adenomas 
and mucinous adenocarcinomas assuming the 
polypoid form growing extensively into the 
bowel lumen and with delayed surface ulcera 
tion often producing obstruction The seir 
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rhous carcinomas, or carcinoma simplex, and 
sarcomas tend to be annular, producing ob 
struction b> constriction of the intestinal 
lumen Because of the more expansive nature 
of the sarcomas, the mesenteric nodes are re- 
ported by Raiford to be more frequently in- 
volved by tumor Several small scries of 
cases of small intestinal malignancy that came 
to autopsy show mcUstases present m one 
quarter to one third of the patients and in- 
volve chiefly the mesentery, liver, lungs, and 
peritoneum Craig, reporting a senes of 26 
cases from the Ma\o Clinic, demonstrated 
that 36 per cent of the patients show cd mesen 
tenc lymph node involvement and according 
to him neither the siz< of the growth nor the 
duration of the symptoms is a reliable index 
of lymphatic involvement Of the author's 
senes, 7 patients presented metastases Three 
of the io pvtients who came to autopsv 
showed metastases to the mcscntcnc nodes 
and viscera Three surgical specimens showed 
metastases in the adjacent mesenteric lymph 
nodes A seventh patient with adenocarci 
noma and negative hmph nodes showed gen 
eralized carcinomatosis 2 years later at re 
exploration 

The clinical picture of small intestinal ma 
lignancy is usually not dear cut and vanes 
widely In general, Schofield, Bnll, Judd, 
Deavcr and Ravdin, and others, conclude that 
primary carcinoma of the duodenum arising 
in the first and third portions usually ob 
structs the bowel If the tumor occurs m tbe 
first part of the duodenum, symptoms are 
more often acute in onset and simulate pyloric 
carcinoma with obstruction Primary carci 
noma of the second portion, usually arising 
in or about the papilla of Vater, seldom 
produces intestinal obstruction Biliary ob 
struction with resultant painless jaundice, 
clay colored stools, choluna, and associated 
constitutional complaints, is the tram of symp 
toms mo t often seen How e\ er, a few patients 
with pen ampullary carcinoma first present 
themselves with intestinal obstruction alone 
In connection with obstructing malignancies 
of the third portion of the duodenum, 
Deaver calls attention to the profuse vomitus 
containing bile and the pancreatic enzvme, 
tripsin 


Raiford, Johnson, and others cite mnhg 
nancy of the lower small intestine as producing 
symptoms most commonly ot partial or com 
plete obstruction due either to pressure and 
gradual encroachment of the lumen, or to 
intussusception There is a small group of 
tumors, growing away from the intestinal 
lumen into the free peritoneal cavity, produc- 
ing no mechanical obstruction and merely the 
constitutional symptoms of malatse, loss of 
weight, anemia, and the like Malignant 
tumors of the jejunum and ileum are more 
prone to produce intestinal intussusception 
This occurred in 23 per cent of the tumors of 
the jejunum reported by Raiford and in 30 
per cent of cases reported by Staemmler The 
history of sudden onset of sharp pain and 
vomiting followed by bloody mucus in the 
stool abdominal distention, and shock is the 
usual picture of intussusception associated 
with tumor Raiford states that palpation of 
a mass is the most constant and reliable of 
the physical signs 

Although absence ol free hydrochloric acid 
in gastric content and presence of occult 
blood in the stools are mentioned as frequent 
findings, these arc not constant and obviously 
n<?t specific for the diagnosis of small intestinal 
malignancy Similarly, pam, nausea vomit 
ing, distention, palpable mass, and anemia 
may occur with any intestinal malignancy 
The roentgenogram is generally recogn zed 
as the best positive means of diagnosis but is 
not infallible per se Mills, m his classical 
paper on small intestinal states, concludes 
that, “any organic process involving the small 
intestinal wall, either primarily or secondarily, 
will modify the x ray shadow of the content of 
the part involved and thus render direct 
diagnostic evidence of its presence ” How 
ever, the roentgenologist is seldom able to 
diagnose more than the presence of an organic 
lesion in the small intestine and m about half 
of the proved cases x ray evidence was nega- 
tive Important roentgenographic evidence 
supporting the diagnosis is (1) dilatation of 
the stomach or small intestine with barium 
retention, (2) filling defect m the small m 
testine, (3) point of intestinal constriction as 
in partial obstruction, and (4) dense shadow 
The amount of gas, fluid, and distention seen 
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roentgenograplucally will depend on the level 
of the obstructing lesion and the degree of 
obstruction 

Lesions simulating carcinoma of the small 
intestine roentgr nographtcally are ulcer 
polyp benign tumors diverticulum tumors 
anil evsts of the head of the pancreas, pan 
creatitis and retroperitoneal inflammatory or 
neoplastic masses If a defect is present, its 
charaelcr may be of help V sharp marginal 
outline vv ith the defect suggests a tumor within 
the intestinal lumen while a wide sweeping dc 
ftU ts most often produced bv the pressure of 
extnnsn pathology 1 

VNAIVSIS OF SFRtES 

In the author s series of 22 cases of malig 
nant tumors of the small intestine, there were 
5 patients vv ith duodenal carcinoma arising at 
the papilla of Vater presenting in common 
jaundice One of these patients presenting in 
addition recurrent attacks of colic like pain 
at autopsy showed stones impacted in the 
common bile duet just proximal to the tumor 
and it is tempting to speculate whether the 
duct stones or the cancer were the primary 
disease process If it could be supposed that 
the stones antedated the formation of the 
cancer bv scvtral vears there are those who 
would utc repeated trauma as an important 
etiological factor in the origin of the mahg 
nanc\ 1 wo other patients pres< nted typical 
historic s of progressive painless jaundice of 
an obstructive tv pc with cliv colored stools 
and choiuna 

Most cases of painless jaundice are due to 
an infectious or degenerative process of the 
liver or to carcinoma of the head of the pin 
crcas A valuable diagno tic measure for ob 
structivc painless jaundice is Courvoisiers 
Kw In the presence of painless jaundice a 
distended gall bladder palpable through the 
abdominal wall points to an obstruction due 
to cancer at i of ; sites head of the pancreas 
papilla of Vater or common duct distal to the 
point where the cvstic duct enters the com 
mon duct 

The outstanding complaints presented by 
the 19 patients with jejunal and ileac cancers 
were those of intestinal obstruction of an 
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acute or chronic nature Thirteen of the 19 
patients entered the hospital with the chief 
complaint of abdominal pain and vomiting 
In these patients the pam varied m intensity 
from the vague intermittent abdominal dis 
tress to the severe persistent abdominal colic 
Abdominal distention flatulence, and eructa 
tion were often associated with the bouts of 
abdominal pain It is significant that m no 
patient was there a remission of vomiting 
after onset The duration of symptoms varied 
from several hours, as seen m acute mtes 
tinal obstruction up to 2 years 

Of the 19 patients there were 9 presenting 
generalized complaints of weakness fever 
loss of weight and anemia In 3 patients 
these were the only presenting symptoms It 
is significant that loss of weight was -ecn in 
only 4 of the 19 patients for one would expect, 
with chronic intestinal obstruction and tox 
emia as seen in the majority of these patients, 
many more would have complained of weight 
loss 

Of note is the hnding of rectal complaints 
in 7 of these patients The symptoms in 
eluded constipation gross blood diarrhea 
and pencil like stools Change of bowel habit 
was a presenting complaint in 3 of these pa 
tients and proved of great aid in localizing 
pathology in the gastro intestinal tract The 
change of bowel habit or rectal bleeding as 
seen with cancer of the rectum colon, and 
stomach is w ell know n Mclcna is cited by all 
observers as being an important finding with 
small intestinal malignancy In 15 of our 22 
cases there was no history of gross bleeding 
and no studies for microscopic blood In 7 
patients there was evidence of bleeding, 4 
patients presented a history of gross bleeding 
or tarrv stools and 3 patients studied for occult 
blood gave stronglv positive reactions It is 
therefore to be recommended thit anv pa 
tient with change of bowel habit or melcna in 
whom studies have eliminated any pathologv 
in the esophagus stomach, colon, and rectum 
should be thoroughly investigated to rule out 
mahgnancv of the small intestine 

In i2 of the 22 patunts an abdominal mass 
was palpable on physical examination — in x 
of the 3 duodenal casts m 5 of the 12 jejunal 
cases and in 6 of the 7 ileac cases The expen 
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tnce with this, group of casts does not coincide 
with that of Raiford that in the malignancies 
of the jejunum and ileum intussusception of 
the carcinomatous mass occurs in about one 
fourth of the patients, for of the total, none 
showed intussusception at the time of opera- 
tion 

The clinical x ray findings in this senes 
confirm the statement of others that a careful 
gastro intestinal series with special study of 
the small intestines is of great aid in making 
a presumptive diagnosis of small intestinal 
malignancy Twelve of the 22 patients re 
cened a gastro intestinal senes previous to 
operation In 8 of the patients there were 
positive findings of either intestinal dilatation 
with barium retention (6 cases) or filling dt 
feet (2 cases) In the 2 patients with filling 
defect, roentgenographic diagnoses of carci 
noma of the pancreas and diverticulum of the 
duodenum were made When one realizes 
that in one case of malignant adenoma of the 
duodenum the appearance of the tumor b> 
the roentgenological, surgical, and gross path 
ological examinations suggested carcinoma 
of the pancreas, the difficulty of exact diag 
nosis of duodenal malignancy becomes ap 
parent The very small size of the lesion in 
another patient with a duodenal malignancy 
was undoubtedly the reason for the poor 
visualization in the gastro intestinal senes 
However, that there was a defect in the 
second portion of the duodenum is attested 
by the x ray report of a diverticulum which 
was not demonstrated at autopsy Soper, in 
1929, emphasized the importance of differ 
entiatmg diverticulum and carcinoma by the 
character of the x ray defect and the presence 
of occult blood in the stool 

In 3 of the 12 patients the x rav studies 
proved negativ e In these patients there was 
no special barium series of the small intestine, 
and it is apparent irom the surgical and 
pathological findings that if such studies had 
been earned out the roentgenological diagnosis 
would probably have proved positive In 
one patient the initial gastro intestinal senes 
showed a questionable dilatation of loops of 
the small intestine and 2 re examinations 
showed negative scries It 1$ apparent that 
the 4 patients admitted to the hospital with 


acute intestinal obstruction received no pri 
marv banum studies and are included among 
the 10 in which such studies were not done 

In this series wc were not able to make 
any observation on the incidence of achlor 
hydna associated with small intestinal mahg 
nancy In 2 of the patients a gastric an dvsis 
was done and in both free acid was present 

In 13 of the 22 patients radical surgery for 
the resection of the tumor was performed and 
the intestine re established cither by a side 
to side, an end to end, or side to end anasto 
mows Palliative surgery was done in 6 
patients In 2 of the duodenal cases, a chole 
cystojcjunostomy and cholcdochostomy were 
performed for relief of biliary obstruction, 
and no attempt w as made to resect the malig 
nancies The experience of the Mayo Clinic 
(5) and others is that lesions of the duodenum 
are very difficult technically to resect and 
that usually when they become manifest they 
are so far advanced that ablation is impossible 
In 3 patients short circuiting entero enter- 
ostomies. were performed because of extensive 
local involvement or distant metastascs In 
another patient the tumor was surrounded 
by a large abscessed cavity which precluded 
surgical resection In 3 patients no surgery 
was performed 

In an analysis of the end results as seen in 
the 22 cases of small intestinal malignancy, 
one tinds that 13 patients received radical re 
section, an operability rate of 59 1 per cent 
There were 4 deaths in 13 resections or an 
operative mortality for resections of 30 8 per 
cent Of the resected patients 1 each died of 
generalized peritonitis uremia, intestinal ob 
struction due to intussusception, and in 1 case 
no cause of death was found at autopsy 
Among the group of 9 survivals there were 
S patients who died from 5 months up to 8 
> ears later There were 4 cases in which death 
could be attributed directlv to recurrence and 
the longest survival was 2 years The fifth 
patient lived 8 years and at postmortem ex 
animation the cause of death was proved 
acute intestinal obstruction with no evidence 
of recurrence In addition there were 6 pa 
tients receiving palliative surgery, 5 of whom 
died during the hospital stay due to intestinal 
obstruction or generalized peritonitis One 
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of the 6 patients receiving palliative surgery 
was discharged from the hospital improved 
but because of the inoperability of the cancer 
is considered dead Of the total 19 operative 
cases there were 9 deaths in the hospital, or a 
total mortality for all surgery of 47 4 per cent 

Thus of the total there arc 18 known dead 
and 3 know n and 1 possible li\ ing Among the 
known living there is one n >ears with no re 
currence, one 3 years with no recurrence and 
one 3 months A fourth possible survival was 
living and well 1 year after operation but has 
been lost to follow up since 1935 

In the final evaluation, a careful history 
and physical examination may give some clue, 
presence of occult blood m the stool is 1m 
portant supporting evidence however, the 
mam proof for the diagnosis rests with the 
surgeon or roentgenologist Lacking such 
signs of small intestinal obstruction or filling 
defect the roentgenologist is unable to estab 
hsh the diagnosis Therefore, the clinical 
diagnosis has heretofore been made most often 
at the time of exploratory laparotomy Many 
of the small intestinal malignancies especially 
those of the jejunum and ileum are amenable 
to surgical resection Craig commenting on 
the end results seen at the Mayo Clinic, 
states that the operative prognosis and Ion 
gevity are most favorable with lesions of the 
jejunum It is therefore to be hoped that 
both roentgenologist and surgeon will be en 
couragcd to look for these tumors so that a 
material increase will be made in the pro 
portion of cases in which diagnosis is made or 
the lesion is suspected before operation and 
in which operation is performed 

SUMMARY 

1 This report contains an analvsis of 22 
cases of small intestinal malignancy , of which 
there were 3 duodenal 12 jejunal and 7 lleac 
malignancies Of the total there were 16 
carcinomas and 6 sarcomas 

2 An analysis of 134 cases of malignancies 
of the small intestine, including the author s 
senes, shows malignant tumors of the duo 
denum and ileum to occur slightly more fre 
quently than malignant tumors of the jejunum 

3 Of the malignancies of the small in 
testme carcinoma occurs most frequently in 


the duodenum and jejunum, and sarcoma in 
the ileum 

4 The clinical picture of small intestinal 
carcinoma is variable Biliary obstruction is 
most often seen with malignancies about the 
papilla of Vater and intestinal obstruction 
with malignancies of the lower duodenum, 
jejunum, and ileum Gross bleeding or occult 
blood in the stools is a frequent finding in 
malignancy of the small intestine 

5 Any patient presenting signs of mtes 
tinal obstruction, change of bowel habit or 
melena, in whom studies have eliminated any 
pathology in the esophagus stomach, colon, 
or rectum, should have very careful studies 
to eliminate the presence of malignancy of the 
small intestine 

6 Roentgenological study with a special 
barium senes of the small intestine is gen 
erally recognized as the best positive means 
of diagnosis but, per se, is not infallible 

7 In this series of 22 cases there were 4 
operative deaths of the total 13 radical resec 
tions, or an operative mortality of 308 per 
cent Of the total of 19 patients treated by 
surgery there were 9 deaths or an operative 
mortality for all surgery of 47 4 per cent 

8 Of the 22 patients, 18 are known dead 
Of the survivals 3 patients are living and well 
with no recurrence for periods of 11 years 3 
years, and less than 1 year A fourth possible 
survival was living with no recurrence for 1 
year and has been lost to follow up 

9 The surgeon and roentgenologist are 
encouraged to look for malignancies of the 
small intestine so that the proportion of cases 
diagnosed early and cured may be increased 
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OXYGEN THERAPY IN REACTIONS FOLLOWING 
BARBITURATE ANESTHESIA AND CISTERNAL 
INTERVENTION 

J G SCHNEDORF PhD.MD Detroit Michigan 


C EREBROSPINAL intervention \s fo\ 
lowed by a number of reactions 
which are of prime importance to the 
neurosurgeon and internist These 
reactions were first brought to our attention 
during an investigation of Pieron's hvpno 
toxm theory of sleep (6) l lcvation of mtra 
cisternal pressure and body temperature fol 
lowed the slow aseptic cisternal withdrawal 
and replacement of cerebrospinal fluid in 
normal dogs Reactions of a similar magm 
tude occurred in unancsthetized dogs and in 
dogs anesthetized with pentobarbital 

The literature contains a few observations 
of the intracranial pressure reactions produced 
by barbiturate anesthesia and by lumbar and 
cisternal punctures, but no extensive mvcsti 
gation of these reactions can be found 
Bullock, Gregerson, and Kurnev report eleva 
lions m mtmcisternal pressure of 40 milli 
meters cerebrospinal fluid over a 12 hour 
period in dogs under amvtal anesthesia Lie 
vations in cerebrospinal fluid pressure follow 
mg lumbar puncture and withdrawal of fluid 
in man has been observed (n 14, 15) Cases 

from the Department ol Surgery llenry Tord Hospital 


of aseptic meningitis in humans with eleva- 
tions of body temperature and cerebrospinal 
fluid cell counts following lumbar and bub- 
occipital puncture have been reported b\ a 
number of observers (5, 0, 16, 17) Kasahara, 
'Iahaiski, and lamada have shown in an 
experimental study upon rabbits and dogs 
that cisternal replacement of o 5 to 1 cubic 
centimeter of cerebrospinal fluid with air is 
followed by a cellular pleocytosis up to 2,013 
cells per cubic centimeter of cerebrospinal 
fluid There also occurred an increase in 
spinal fluid protein 1 he pleocy tosis reached 
a maximum 3 to 6 hours after the procedure 
and the cerebrospinal fluid did not return to 
normal until after 3 to 7 days Schwab and 
von Storch found leucocytic pleocytosis and 
erythrocytes m the cerebrospinal fluid of 
humans after more profound cerebrospinal 
intervention associated with encephalography 
Maximum cellular reaction occurred in 6 horns 
and usually disappeared in 48 hours but occa- 
sionally persisted for 6 to 8 days 
This work presents the results of an inves- 
tigation of the reaction following barbiturate 
anesthesia and aseptic cisternal intervention 
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in the dog and of the role pla\ed b\ anoxemia 
and of the ameliorating effects of on gen 
therapy upon these reactions 

\ THE EFFECT OF BARBITURATE ANESTHESIA 
L PON IVTRACISTERN \L PRESSURE RECTAL 
TEMPERATURE SPIV AL FLUID PROTEIN 
AND CEIIS AND UPOV BLOOD ARTERIAL 
OWGEV SATURATION 

Procedure Continuous mtracistcrnal cere 
brospinal fluid pressures were recorded in 6 
dogs under sodium pentobarbital and in 6 
dogs under sodium aim tal anesthesia Both 
barbiturates were gi\en intravenously in doses 
of 30 to 35 milligrams per kilogram of bod} 
weight In order to maintain the anesthesia 
each dog rt ceivcd an additional intramuscular 
injection of i-o milligrams 3 and 6 hours 
after the onset of the experiment 
Surgical asepsis was maintained all appa 
ratus was autoclaved for 30 minutes under 20 
pounds pressure The back of the dog s head 
and neck was clean 1} shaved 7 per cent iodine 
and 70 per cent alcohol was applied and the 
animal was draped with sterile towels 
A twenty gauge needle was then inserted 
into the cisterna magna and the cerebrospinal 
fluid Avas permitted to ascend into the capil 
larv manometer attached by means of a T 


tube This caused a displacement of on!) 
about 1 cubic centimeter of cerebrospinal 
fluid The cerebrospinal fluid pressure rectal 
temperature and respiratory rate were re 
corded at hourly intervals for 8 hours Basal 
conditions of water balance were maintained 
by depriving the dogs of Avater for 1* hours 
before they were used 

In another senes of dogs total protein and 
total cell count determinations were performed 
upon cerebrospinal fluid withdrawn from the 
cisterni magna of 6 dogs after 8 hours of 
pentobarbital anesthesia and amytal anes 
thcsia in 6 additional dogs Total spinal fluid 
protein was estimated turbidimetncally after 
precipitating with sulfosalicylic acid reagent 
This method has been used by Denis and Ayer 
with satisfactory results and has been found 
to check with the Kjeldahl procedure accord 
ing to Mat tree 

In 3 dogs of each of the latter series blood 
samples were obtained under oil from the 
exposed carotid artery of amytal dogs only 
at 4 and 7 hour intervals after the admin 
istration of the anesthetic The samples were 
analyzed for oxygen content and oxygen 
capacity according to the method of Van Slyke 

Results The effects of barbiturate anesthe 
sia are av eraged m Table I and graphed m 



SCHNEDORT REACTIONS TOLEOWING BARBITURATE ANESTHESIA 307 


TABLE n —CEREBROSPINAL FLUID CELLS AND 
PROTEIN IN THE HOG 



Figure i Pentobarbital anesthesia m 6 dogs 
caused an average elevation of cerebrospinal 
fluid pressure of 23 millimeters over a period 
of 8 hours Amytal anesthesia in 6 dogs 
caused an average elevation of 29 millimeters 
There was a slight associated elevation of 
rectal temperature, namely, o 9 degtee T in 
those dogs given pentobarbital and o 7 degree 
F in dogs given amvtal, with no significant 
alterations of the respiratory rate 

No significant alteration of cerebrospinal 
fluid cells and protein was observed after 8 
hours of pentobarbital and amvtal anesthesia 
(Table II) 

Table III shows that barbiturate anesthesia 
produced a marked depression of arterial 
blood oxygen satur ition from a normal aver- 
age m 3 dogs of 93 3 per cent to 68 8 per cent 
with pentobarbital and 83 6 per cent with 


amytal hour after its administration Four 
hours later the oxygen saturation under pento- 
barbital rose to 846 per cent while under 
amytal it fell to 79 1 per cent and in the latter 
case rose to 92 5 per cent after 7 hours 

B REACTIONS TO ASEPTIC CISTERNAL WITH- 
DRAWAL AND REPLACEMENT OF 8 CUBIC 
CENTIMETERS OF CEREBROSPINAL FLUID 
IN DOGS UNDER BARBITAL ANESTHESIA 

Procedure Procedure A was repeated upon 
another group of 6 dogs under pentobarbital 
and 6 dogs under amytal anesthesia After 
the initial mtracisternai pressure was meas 
ured, 8 cubic centimeters of cerebrospinal 
fluid was slowly aspirated and replaced This 
procedure usually took 5 to 6 minutes and 
resulted in no loss of cerebrospinal fluid 

Protein and cell count determinations were 
performed upon samples of cerebrospinal 
fluid obtained 8 hours after slow aseptic cis- 
ternal aspiration and replacement of 8 cubic 
centimeters of cerebrospinal fluid in another 
group of 6 pentobarbitalizcd dogs In 3 of 
these dogs blood samples for oxvgen analysis 
were obtained yi hour and 4 hours after the 
cisternal intervention 

Results Aseptic cisternal withdrawal and 
replacement of 8 cubic centimeters of cerebro 
spinal fluid in the anesthetized dog resulted 
in a progressive increase in mtracisternal 
pressure (Table I) With 6 dogs under pento 
barbital the average increase in pressure above 
normal was 124 millimeters (Fig 2) and 
under amytal the pressure of 6 dogs rose 156 
millimeters of cerebrospinal fluid abo\e nor 
mal (Fig 3) The peak of elevation of cere 


TABLE IH —SUMMARY OF BLOOD GAS ANALYSIS-CAROTID ARTERY— AVERAGL 
3 DOGS EACH COLUMN 
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Fig i Reactions to pentobarbital anil amytal anesthesia 30 to 35 milligrams 
per kilogram intravenously 


brospinal fluid pressure occurred about 4 Hours 
after the cisternal intervention following 
which the pressure decreased slowly but was 
still elevated 62 millimeters with pentobar 
bital and 92 millimeters with am>tal above 
normal 8 hours after the intervention There 
occurred a gradual elevation of rectal tern 
perature above normal 3 9 degrees F with 
pentobarbital and 4 2 degrees F with amy tal 
and the respiratory rates were increased 9 
and 19 respirations per minute respectively 
Eight hours after the procedure there was a 
definite increase in the number of cells or an 
average of 1 204 and an average total pro 
tern of 122 milligrams per cent in the cere 
brospinal fluid (Table II) Arterial oxygen 
saturation was reduced to 74 4 per cent after 
hour and 88 1 per cent in 4 hours Dogs 
that were permitted to recover were normal 
the morning after they were used and showed 
no subsequent deleterious effects 

C EFFECT OF NAS XL OXYGEN THE RAP V UPON 
THE REACTIONS FOLLOWTNG ASEpnC CIS 
TERNAL WITHDRAWAL AND REPLACEMENT 
OF 8 CUBIC CENTIMETERS OF CEREBRO 
SPINAL FLUID 

Procedure Procedure B was repeated upon 
another series of 6 dogs under pentobarbital 
anesthesia In addition each do e received 


99 S P e r cent oxygen by means of a nasal 
catheter at the rate of 10 liters per minute 
This rate of flow produces an alveolar oxygen 
content of 50 to 55 per cent according to 
Barker, Parker, and Wassell 
Results The results arc averaged in Table 
I and graphed m Figures 2 and 3 The aver 
age elevation of cerebrospinal fluid pressure 
following cisternal intervention was only 
moderate in the dogs which received oxygen 
The elevation above normal was 60 milli 
meters under pentobarbital and S4 nulli 
meters under amy tal anesthesia Rectal tem 
peratures fell and there was no significant 
alteration in respiratory rates Analysis of 
the cerebrospinal fluid showed an average cell 
count of 672 and only 53 milligrams per cent 
of protein Arterial blood oxygen saturation 
was elevated 95 7 per cent above normal in 
hour and 96 6 per cent in 4 hours 

D SPINAL FLUID CULTURES AFTER CISTERN XL 
WITHDRAWAL AND REPLACEMENT OF CER 
EBROSPLNAL FLUID 

Procedure Two cubic centimeters of cere 
brospinal fluid were withdrawn from each of 
4 pentobarbitalized dogs lmmediath after 
cisternal intervention and were cultured 
upon brain broth and subsequently upon 
blood agar plates 
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Fig a Effect o! nasal oxygen upon reactions to cisternal inters ention in dogs under 
pentobarbital anesthesia 


Results All 4 of the broth cultures were 
clear after 48 hours’ incubation at 38 degrees 
No colome , could be grown upon blood agar 
plates inoculated with the broth cultures 
1 ulure to demonstrate organisms in the cete 
brospinal fluid of the dogs following cisternal 
withdrawal and replacement of cerebrospinal 
fluid demonstrates that the reactions observed 
are aseptic This is further borne out by the 
failure of any of the dogs permitted to recover 
to displav any signs of meningitis or cn 
cephalitis 

OBSERVATIOVS 

Pentobarbital and amytal anesthesia pro 
duce a significant depression of oxvgen satura 
tion of arterial blood Pentobarbital caused 
68 8 per cent or the greatest depression of 
blood oxygen saturation >2 hour after its 
administration Considerable recovery, or 
84 6 per cent, occurred in 4 hours but this was 
still definitely below normal or 93 3 per cent 
Under am>tal anesthesia the depression of 
blood ox} gen saturation at the l /i hour inter 
vai was 84 6 per ctnt but at 4 hours it had 
dropped to 79 1 per cent Amytal, therefort, 
did not produce such a severe anoxemia but 
it was more persistent than that produced 
with pentobartibal and was about normal or 
92 5 pet cent 7 hours afteT its administration 
McClure, Hartman, Schnedorf, and Schilling 
have obtained similar depression of arterial 


ox> gen saturation in dogs with dial, evipal, 
and am>tal 

In addition to this depression of blood ox> - 
gen saturation there is evidence in the litera- 
ture which indicates that barbiturates cause 
a direct inhibition of the respiration of bram 
tissue Jowett reports depressions of 6 to 
32 per cent in the oxidation of glucose, lac- 
tate, and p> ruvie acid substrates by brain 
tissue slices when luminal or evipan are 
added He emplo} ed the manometnc method 
of Warburg Employing the same technique, 
Hundhauscn has reported a decrease m ox>- 
gen consumption by surviving cortical and 
brain stem tissues of rabbits anesthetized 
with luminal and evipal 

The anoxemia per se observed m our dogs 
did not produce a significant alteration in 
cerebrospinal fluid pressure or spinal fluid 
protein or cells Over an 8 hour period the 
average pressure rose 23 millimeters under 
pentobarbital and 29 millimeters under amy 
tal The more prolonged anoxemia produced 
by amytal was associated with the sbghti) 
higher elevation of cerebrospinal fluid pres- 
sure No significant alteration of rectal tem 
perature ind respiration occurred The effect 
of repeated dailv administrations of these 
barbiturates was not investigated 

Even mild cerebrospinal intervention as the 
slow aseptic withdrawal and replacement of 
8 cubic centimeters of cerebrospinal fluid, 
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Fig 3 Effect of nasal oxygen upoa reactions to external intervention in dogs 
under amytal anesthesia 

which is from 3^ to 50 per cent of the total of cells and decreased quantity of protem occur 
volume is followed by profound reactions ring m the cerebrospinal fluid of the dogs 
\rteml blood oxygen saturation was 74 4 which received oxygen In addition the 
per cent at the l A hour period and 88 c per cerebrospinal pressures did not rise so high 
cent at the 4 hour period These values are above normal m these dogs but only to 69 63 
rclativelv higher than those with anesthesia millimeters and returned to a lower level 
alone which are 68 6 per cent after )A hour sooner than in the dogs which did not receive 
and 836 per cent after 4 hours, because of oxygen The rectal temperature remained low 
the hyperpnea which occurred together with partial!) because the mtracisternal pressure 
an elevation of temperature in these dogs was not greatlv elev ated and also because of 
after cisternal intervention The trauma of the cooling action of the oxygen in the naso 
the slow aspiration and replacement of from pharynx of the dogs 

35 to so per cent of the total volume of This evidence would seem to indicate that 
cerebrospinal fluid superimposed upon the barbiturates produce an anoxemia through 
capillaries and cells already subjected to alterations m the depth of respiration The 
anoxemia resulted m their increased per work of Jowett and of Hundhausen shows 
meabihty so that protein erythrocytes and that barbiturates also cause a depression of 
leucocytes appeared m the cerebrospinal fluid oxygen utilization by the brain tissue through 
in increased amounts and there occurred a a direct histiotoxic action The anoxemia and 
marked increase of 124 to 156 millimeters histiotoxic action alone produce only slight 
above normal m cerebrospinal fluid pressure and insignificant elevations in cerebrospinal 
Landis reported that 4 minutes of anoxemia fluid pressure and no alteration of cerebro 
increased the capillary permeability m a spinal fluid protein and cell content The 
frog’s mesentery so that fluids filter through superposition of mild trauma such as occurs 
its walls at approximately 4 times the nor with slow aseptic withdrawal and replace 
mal rate merit of from 35 to 30 per cent of the total 

Administration of nasal oxygen restored the volume of cerebrospinal fluid results in shock 
arterial oxygen saturation to values above and edema of the bram The increased per 
norma! namely 95 7 per cent m )A hour and meabihty of the capillaries results m increased 
96 6 per cent m 4 hours The “tonic effect exudation of protem and cells causing sigmfi 
of 0 xv gen upon the capillaries m decreasing cant elevations m cerebrospinal fluid pres 
permeability is shown by the smaller number sure The elevation in temperature is appar 
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cntly due to the direct effect of the increased 
intracisternal pressure upon the temperature 
regulating center in the brain stem Ox} gen 
therapy restores the oxygen content of the 
blood even above normal, restores capillary 
tone so that less protein and fewer cells pass 
into the cerebrospinal fluid and the intra 
asternal pressure becomes elevated to onl} a 
moderate degree 


spinal fluid pressure were moderate, only 69 
to 63 millimeters, and returned to loner 
levels sooner than in dogs which did not 
receive oxygen Elevations of temperature 
and respiration did not occur 

5 Ox>gen therapj is indicated for the 
amelioration of sy mptoms and reactions inci 
dent to barbiturate poisoning and cerebro 
spinal intervention 


CONCI USIONS 

1 Pentobarbital and amj tal anesthesia 
produce a decrease in the oxygen saturation 
of arterial blood which persists for more 
than 4 hours 

2 The barbiturates produce onl\ slight 
elevations of cerebrospinal fluid pressure, or 
23 to 29 millimeters above normal and no 
significant alterations in spinal fluid protein 
or cells 

3 Aseptic cisternal withdrawal and re- 
placement of 8 cubic centimeters of cerebro 
spinal fluid causes an increase of 122 milli 
grams per cent in cerebrospinal protein, an 
average cell increase of 1,294, a marked ele- 
vation of cerebrospinal fluid pressure, 124 to 
1 56 millimeters, an increase in body tempera 
ture of 3 9 to 4 2 degrees F and m respira 
tion of 9 to 19 above normal 

4 Nasal gen therap> restored arterial 
ox} gen saturation The amount of protein 
was reduced to 53 milligrams per cent and the 
number of cells in the cerebrospinal fluid was 
also reduced to 672 Elevations m cerebro 
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THE MANAGEMENT OT HEMATOGENOUS PELVIC 
OSTEOMYELITIS 

J kULDttSKI MD FACS St Joseph Missouri 


/ DVXNCCS m diagnosis and chmcal 
. life history of hematogenous osteo 
Y my efitis of the pelvic girdle empha 
sue the need for remediable mterpre 
tation of operative results and revision of 
therapeutic indications Ear!} recognition of 
the disease results in a conservative attitude 
toward initial surgical treatment as a paradox 
to the urgency of immediate operation and 
necessity for later radical methods \ review 
of the literature and an analysis of 109' cases 
suggest that therapeutic confusion has arisen 
from failure to appraise the local lesion in its 
relationship to the associated s> stemic mfee 
tion m the early stages of the disease Conse 
quently indiscriminate initial operations and 
subsequent temerity have reflected unfairly 
upon and discredited sound surgical proce 
dures in reference to the mortality and mor 
bidny of the disease 

Unbiased observation of the local lesion at 
am stage 0/ its development will determine 
the treatment on its ow n merits Therapeutic 
methods appropriate for the subacute and 
chronic phases of the disease are ill advised 
during Us initial manifestations As a matter 
of fact the early clinical situation has been 
distorted by the prevalence of chronic lesions 
the pitiful condition of which has prompted 
the conception of eradicativc measures at the 
onset of symptoms This ideal is moderated 
with the realization that such patients have 
survived the original bacterial systemic on 
slaught in spite of surgical delay Ivow the 
initial phases of the problem emerge m their 
proper ratio to the forefront of clinical at 
traction 

Vague retrospective therapeutic impres 
sions based upon distal extremes of the dis 
ease yield to clarification from its protimally 
superimposed systemic and local levels The 

■The vast majority are (tom tb 4 University Hospital at low* 
C ty the «tna ndet from tbt St Jo phan 1 Missouri M ihotl t 
Ho pittls St Joseph M( 


latter furnishes the key to the therapeutic 
problem as a whole because of the initial un 
predictable pathogenetic factors which gov 
ern the subsequent course of the disease The 
obstacles to an immediate interpretation of 
the local therapeutic requirements demand a 
progressive objective evaluation of the entire 
clinical situation from its inception This 
paper is based on the premise that the tend 
ency toward natural compensation as reflected 
m the pathogenesis and pathology of the dis 
case indicates a therapeutic pattern m har 
mony with its dmical life history It t$ m> 
purpose to refer to those factors which deter 
mine a distinctive clinicaf grouping of cases 
and to discuss their diagnosis and therapeutic 
management 

fVntOGENEStS 

Since the entire life history of the disease 
has not yet been evolved Us diagrammatic 
representation is arbitrarily divided into pre 
clinical and chmcal phases (Chart i) The 
former includes assumed but convincing trig 
ger causal and predisposing factors namely 
port of bacterial entry trauma and lowered 
immunological resistance Topical and gen 
eral infections and direct and indirect injuries 
often precede the onset of pelvic osteomy clitic 
symptoms The primary infectious focus as 
an active latent or potential source of danger 
requires elucidation Rarely a hematogenous 
osteomyelitis occurs at the site of a simple 
fracture of the pelvis The reactivating in 
fluence of trauma m flares is recognized 

Although the cfmical division is neatly sep 
arated into systemic and local elements the 
dynamic reciprocal interrelations of the var 
ious stages is fundamental The most impor 
tant item in the early stages as a rule is the 
general infection It comprises the Stages of 
bacteriemia and bacterial bony seeding 
Contrary to casual opinion hematogenous 
medullary may be substituted by cortical 
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Chart : Schema of pathogenetic development and course of hematogenous pelvic 
osteomyelitis 


articular, juxta epiphyseal or subperiosteal 
“seeding,” depending upon specific vascular 
sensitization 

The local level of the disease is character 
lzed by bony “fixation,” development of the 
local lesion, and its residual scar “Fixation” 
is initiated by a thrombo embolic process 
which may continue independently by retro 
grade progression (Tig i) Wilcnshy’s stud 
les hardly admit of any other explanation 
Ollier’s teachings of the importance of the 
juxta epiphyseal zone m the development of 
hematogenous osteomy elitis of the long bone> 
is basic Goulliad (quoted by Badgley) car 
ned this analogy to the pelvic situation He 
conceived the diphasic focal syndrome cor 
responding to the two periods of its bony 
development Skeletal localizations usually 
occur proximal to the acetabulum before pu 
berty, and henceforth m the vicinity of the 
secondary marginal epiphyses (Fig 2 ) 

The least understood of all pelvic foci are 
derived from the sacroiliac synchondrosis 
Accurate differentiation between bony and 
articular lesions is imperative This is not 
difficult in cases carefully observed from the 
onset of symptoms The possibilities in this 
respect are apparently determined by the 
same factors which govern hematogenous py 
ogenic bone and joint infections m general 
Lesions affecting this region arc classified as 
isolated suppurative arthritis of the sacro 
iliac joint, juxta articular osteomyelitis of the 
sacrum or ilium, and/or a pan osteomy elo 
arthritis (sacro ileitis) 

Suppurative evolution of the local lesion 


effects an equilibrium between the systemic 
and local infection in the usual case 1 he end 
result is then determined by the local lesion 
When such balance is delayed or docs not oc 
cur, the disease may continue indefinitely, or 
the end result is fatal due to uncontrollable 
complications The mortality from an uncom 
plicated local lesion is nil Not infrequently 
the lesion evolves without gross evidence of 
suppuration 

lhe residual stage of the lesion results from 
the reaction between the inflammatory proc 
ess and the collateral ischemia incident to the 
underlying thrombo embolic process Local 
balance is usually expressed by sequestrum 
formation which in turn may disturb its 
stability 

PATIIOLOGV 

Para osseous abscesses dominate the gross 
pathological situation They often mask the 
bony lesion and arc formidable sources of 
local infection and toxic absorption They 
frequently spread out of fascial bounds by 
active lateral expansive dissection The ra 
pidity and direction of purulent progression 
either horizontally or vertically depends upon 
its origin relativ e to the bonv surfaces 

Suppuration arising from the posterior seg- 
ment of the bony pelvis usually collects in the 
iliopsoas or subiliacus space Not infrequently 
they emerge below the greater sacrosciatic 
notch or abov e the brim of the pelvis m the 
retroperitoneal tissues Pus originating from 
the sacro iliac joint perforates the antero 
inferior weakest portion of its capsule into the 
iliopsoas or subiliacus space That from the 
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1 1 i Rocntgeno„ram of an iliac lesion illustrating characteristic evtfn ion by 
retrograde progr ion ami tomplctc evolution of the le ion Duration i n dajs 
i u day io days after <impJc inci ion and drainage j 5 months 4 r jear s 
22 month 


ischium fills the subglutcal spice and occa 
siomlly the ischiorectal fossa It may also 
burrow along the ascending ramus 0/ the isch 
lum to the grom scrotum or vuha Pubic 
foci m\olve the space of Retztus or Scarpa s 
triangle and the adductor region Foci ongt 
natmg above the ihopecttneal line form char 
acteristic abscesses in the internal iliac fossa 
Due to the intimate relation between the 
pelvic and femoral fascial spaces (Prentiss 
Milgrim) the anterior and posterior fascnl 
compartments of the thigh may be invaded 
The most bizarre routes of gravitational and 
even retrograde purulent infiltration is fre 
quently observed Huge retroperitoneal col 
lections of pus may result from anv pelvic 
focus Pelvic viscera are rarely perforated 
The virulence of deeph situated abscesses oc 
casionally becomes spontaneously exhausted 


or remains as an asymptomatic ( silent ') 
source of remote metastatic infections 
Para osseous edema and juYta epiphyseal 
hy pcremia is the earliest surgical pathological 
change noted In the second or third week 
an iliac lesion is distinguished as a pale moth 
eaten island with margrnal congestion and 
early patchy imolucrum which is already par 
tially imbedded in granulation tissue Fjnallv 
gross exfoliation and sequestration is not as 
uncommon as the literature would indicate 
(Fig 3) Those from the line wing lead to 
variegated but characteristic cistern forma 
tions m the internal iliac fossa Extensive 
ischial sequestra often he in a soggy bed of 
infective granulation tissue from which they 
can be lilted out cn masse Sequestra in rt 
Jation to the sacro iliac synchondrosis are 
usually situated antero inferiorly as sharply 
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DR 2 Roentgenograms illustrating characteristic developmental localization of 
the disease i Ischiopubic male aged 7 years, 2 weeks duration 2 supracotyloid 
female aged 11 years 33 days duration j anterosupenor border of the ilium female 
aged 13 years 8 weeks duration 4 subcotyloid ischium female aged 6 years 
36 days duration 


outlined triangular portions or slivers of the 
ilium or sacrum 

The characteristic histological sequence is 
disclosed as an acute cellular, subacute dry 
fibrous reaction and final simultaneous resorp 
lion of dend and reorganization of new bone 
It is evident that passive reaction at a dis 
tancc is clinically often interpreted as an ac- 
tiv c destructive participation The epiphy seal 
cartilage does not show abnormal changes m 
the initial stages The most intensive inter- 
stitial marrow invasion of acute inflammatory 
products and scattered necrosis of bone cells 
occurs at the initial site ol origin There is 


an almost immediate response by granulations 
which are intricately pervaded and supported 
by a network of very immature osseous tissue 
Henceforth lacunar resorption and bony re- 
apposition go hand m hand 
Chronic lesions rt\eal almost a complete 
absence of normal hematopoietic marrow and 
are predominated by irregular osteosclerotic 
inflammatory reaction and reorganization 
The marrow is displaced by hyperemic fibrous 
tissue which may still show evidences of slight 
cellular infiltration Marked osteoclastic re- 
sorption continues about sequestral craters, 
and here the deeper layers of the granulation 
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tissue form scar On the surface there maj 
still remain an exhausted (necrotic) exudate 
in which are numerous necrotic bone spicules 
in an advanced stage of organization and re 
sorption Lesions of the sacro iliac synchon 
drosis show \ariable changes such as loss of 
the joint cartilage calcification or obliteration 
of the joint and reactive sclerosis of the op 
posing bones 

Extension b> bony contiguity belongs to the 
later neglected stages The peculiar bony con 
figuration of the innominate bone facilitates 
mechanical extension along architectural tra 
becular systems This not infrequently leads 
to hemipelvic and even lumbosacral involve 
ment Hip joint complications are common 
and may be predicted from supracotyloid and 
infracoty Ioid juxta articular foci Contiguous 
spread of lesions affecting the sacro iliac svn 



Fig i Photograph of operatively resected kdualle ion 
of 6 years duration Microscopically the entire ischium 
i\ a* necrotic The immediate para osseous ti sues formed a 
cloaca for rallying sinuses emanating from intrjpelvic 
and extra pelvic depths 


chondrosis often obscures its exact focal point 
of origin Medial sacral invasion may deter 
mine a fatal outcome from meningeal invoke 
ment (Fig 4) On the other hand the denser 
contiguous portion of the ilium is often an 
effective barrier to lateral extension of the 
lesion 

The residual stage of the disease is conspic 
uous b\ uncontrolled new bone formation 
which has its redeeming as well as unpleasant 
features The tendency toward regeneration 
—even after total resection— is almost certain 
m the young The amount and irregularity 
of new bone formation may add to technical 
operative difficulties and obscures roentgeno 
graphic interpretation of the primary lesion 
This power of the periosteum however, may 
be weakened or inhibited entirely in older 
persons or because of constitutional inferior 
lty initial thrombosis death of the periosteum 
from intense parosteal infection, therapeutic 
neglect and indiscriminate operative inter 
ference 

BACTERIOLOGY 

The staphylococcus is recovered from the 
blood stream and local lesion in the great ma 
jonty of instances under proper conditions 
Sterile cultures alw ay s indicate a careful dif 
ferential laboratory and clinical study The 
mixed bacterial forms most commonly a com 
bination of staphylococcus and streptococcus, 
are usually due to secondary infection The 
bacteriological significance of pyogenic hem 
atogenous osteomyelitis is becoming more 
clearly defined Many organisms exert a hm 
ited influence and are characterized by a more 
or less benign inflammatory reaction and elm 
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Tin 4 Photograph of postmortem pelvic specimen of an extensive residual sac 
ro ileitis in a male aged 17 jears 18 months after onset I eft to right lateral articular 
View of diffusely involved sacrum no doubt the original site of the disease Sacral 
canal and meninges were terminally affected Internal surface of ilium showing in 
effective but marked reactive juxta articular sclerosing response to invasion of the 
iliac wing and acetabulum 


ical course Streptococcal and some of the 
more unusual forms of bacteria often belong 
to the latter group The necrotizing action 
of staphylococcal exotoxm is claiming re 
new ed interest in regard to immunothera- 
peutic possibilities 

DIAGNOSIS AND CLINICAL COURSE 
The symptomatic expression of the disease 
permits clinical grouping of cases on the basis 
of the pathogenetic development (Table I) 
But it is important to remember that the sys 
temic manifestations may merge, appear si 
multancously with, or be preceded by, the 
local subjects e and objective symptoms The 
sy stemic subgroups, abortn e and presuppura 
tive, are introduced to designate subjective 
symptomatic peripheral invasion of the skel 
etal tissue Both classifications are sympto 
matically identical but should not be employ ed 
synonymously If the course of the disease 
terminates spontaneously with no residual 


subjective or objective local signs and symp 
toms, it is called abortive When the term 
“presuppurative” is used one looks tenta 
lively forward from the initial stages of the 
disease, since suppuration may yet occur 
The local fixative subgroups, non suppu- 
rative and suppurative, indicate conclusive 
objective peripheral skeletal invasion and par 
ticipation These, too, are symptomatically 
almost identical initially, but develop differ- 
ently By non suppurative usage one looks 
backward on the acute stage from the stage 
of convalescence The term should be re 
served until all danger of local suppuration 
has passed, although residual bone changes 
may have progressed even to the stage of 
sequestration Spontaneous regression even 
under such conditions is yet possible The 
residual stages of the local lesion or scar are 
ushered m by gross bone changes, demon 
strable on x ray examination and usually char- 
acterized by demarcation of affected bone 
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H" j Roentgenogram of sacro iliac uppuratue arthn 
ti i >ear after on et and neck after an uneaentful 
obstetrical delnerj of a normal infant Lnhooking at 
the vraphj 1 b a •ociated with orro-ihac joint ankylo'i 

Since the local lemon is of hematogenous 
origin the sxstemic infection demands pn 
mar\ consideration and one should be exer 
on the alert for localizing signs and sy mptoms 
of suppuration The initial clinical problem 
simplx stated is therefore presumptixe dug 
nosis and surgical therapeutic restraint The 
uncertainty of an immediate condusixe dug 
no^is the sexenty of the general infection 
and the unpredictable course of the disease 
precludes any other fine of action 

\ reasonably early diagnosis depends upon 
an awareness of the relatne frequency of the 
disease as it affects all portions of the pehic 
girdle The \anous lesions in this senes were 
distnbuted as follow s ilium 39 ischium 26 
sacro iliac sx nchondrosis 22 sacro iliac joint 
10, pubis b sacrum 3 and coccy x 1 Since 
there are no basic differences between these 
foci id reference to differential diagnosis mor 
tality morbidity and therapeutic indications 
the clinical situation is best considered as a 
whole 

In the acute stages of the disease the initial 
lesion is characteristically subordinated to or 
mashed h> the systemic reaction and Simula 
ti\e signs and symptoms referable to visceral 
retroperitoneal and hip joint irritation The 
profound toxemia positix e blood culture ab 
sence of position of relief and responses to 



spontaneous and proxohed pain should sug 
gest the true nature of the condition Initial 
peripheral objectix e signs and sv mptoms such 
as edema superficial \ cnous engorgement and 
generalized tenderness indicate a definite shift 
to the local or diagnostic ltxel of the disease 
Major responsibility now centers about e\alu 
ation of the concomitant triad of symptoms 
referable to the hip joint suchaspam tender 
ness and asymmetrical attitude 

The hip joint may be either primarily si 
multancously or secondarily affected from 
a rapidly extending juxta articular lesion 
Marked symptoms referable to the hip joint 
associated with obturator nerxe radiation are 
almost pathognomonic of its relatn e or abso 
lute participation although painful obturator 
or sciatic ntrxe reference is not infrequently 
obser\ed in uncomplicated instances of pehic 
osteomy ehtis \\ hen digital tenderness accom 
pames painful radiation the possibilitx of an 
associated femoral lesion should be considered 

Primary hip disease is phxsicallx expressed 
by an absolute or concentric restriction of 
function The resultant spontaneous defor 
mation of the hip joint is characterized by 
flexion abduction and external rotation 
Howexer some degree of motion may be 
elicited early before the joint cartilage is in 
xolxtd and later because of ligamentous and 
capsular relaxation incident to hydrostatic 
distention 

As a corollary to this the sympathetic asym 
metrical attitude of the hip due to juxta 
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Tig 7 Roentgenograms of lesions affecting the sacro iliac synchondrosis illustra 
ting early and later differential characteristics between bone and joint participation 
i Sacro ileitis of 3 weeks duration characterized bj osteoporosis and accentuation 
of the iliac juvta articular vascular channels 2 sacro iliac joint suppuration of similar 
duration characterized by blurring of the articular margins beginning reactive para 
articular increased calcification and loss of the vascular stria; No disturbances of pel 
vie equilibrium were noted in either case at this stage 3 sacro ileitis of 6 weeks 
duration showing destruction sequestration and pelvic shift in contrast to 4 old 
residual sacro-ihac suppurative arthritis of 11 jears duration showing resultant para 
articular sclerosis fusion of the joint, and absence of pelv ic asj mmetry 


articular or para articular foci, is actuated 
by relative protective muscle spasm Extra- 
articular conditions will allow a considerable 
range of motion in planes unaffected by pelvi 
femoral or lumbopehic muscles arising from 
or inserting at sites of involvement Later 
this attitude becomes more pronounced as a 
result of purulent hydrostatic infiltration 
Still later deformity becomes more or less 
fixed due to bony pehic distortion or de 
struction, or actual in\ asion of the hip joint 
When the focus is m the ilium, the hip is 
characteristically m flexion and abduction 
Flexion predominates when the lesion arises 


from the sacro iliac region Ischial foci result 
in external rotation of the femur and abduc 
tion Pubic lesions lead to flexion, adduction, 
and internal rotation 

The general reaction, pain, tenderness, ec 
centric limitations of hip joint motion, and 
negative hip aspiration are strongly suggestive 
of an acute osteomyelitis of the pelv is Actual 
infiltration, fluctuation, and circumscribed 
tenderness, all of which are confirmed by 
\aginal or rectal examination, and focal aspi 
ration, clinch the diagnosis 

Now if clinical equilibrium is established 
the patient is less apprehensiv e and more com 
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Chart i Superimposed diagrammatic temperature record* of a parallel ischiopubic 
lesion* which were treated by simple incision and drainage of the para osseous abscess 
The sdid and broken lines demonstrate the course of the disease after operation on 
the ninth and (ort> sixth da> rcspectixely delay in the latter was due to purioua 
rejjre ion of symptoms and premature di charge of the patient The bony lesions in 
both instances regre od spontaneously 


fortable The formerly sustained fc\cr may 
now break and even touch the base Jim. The 
sedimentation rate decreases and the pulse 
rate is lower The definite ascertainment of 
local suppuration ts of primary importance and 
the surgeon s gra est responsibility If surgery 
is to influence the further course of the dis 
ease at all it must depend upon reasonably 
early recognition of para osseous suppuration 
(Chart 2) The most important single diag 
nostic method for its detection is aspiration 
under anesthesia if necessary at the point 
of maximum tenderness 

ROENTCTNDuRaMS 

Adequate roentgenograms are indispensable 
for differential diagnosis and careful opcrativ e 
planning The earliest sign (about the second 
week) appears as a localized osteoporosis and 
is soon followed by periosteal reaction de 
struction, sequestration and bone production 
Blurring of the skeletal cpiphy seal and joint 
structures is soon observed under proper con 
ditions Any delay of osteoporosis is due to 
the calcific attempt at restriction of the path 
ologica! process and would indicate watchful 
ness and surgical restraint 

Careful technique and interpretation will 
indicate early relevant intrinsic and extrinsic 


pelvic changes The obturator foramen may 
be clouded by an abscess originating from the 
ischium The fascial capsular and muscular 
distortions and disturbances of pelvic equihb 
num are v ery significant The former are due 
to active purulent or serous infiltration and 
distention The latter are passivel> initiated 
by muscular imbalance but are later accen 
tuated or fixed b} active progressive destruc 
tion and loss of bony tissue and joint relax 
ations 

Static and mechanical distortions of the 
pelvic girdle are often delay cd and sometimes 
prevented by the voluntary or enforced re 
cumbcncy assumed by the patient, and some 
times by persistent preventive measures. 

Unhooking (Fig 5) at the symphysis pu 
bis results from sacro iliac joint lesions proper 
and is not always associated with subluxation 
of the latter On the other hand destructive 
lesions of the s> nchondrosis (sacro ileitis) are 
characterized by a total lateral shift of the 
bony pelvis toward the unaffected Side with 
out pubic displacement (Fig 6) This is also 
associated with an upward displacement on 
the affected side especially after partial or 
total operative resection of the sacro iliac 
synchondrosis 

The sacro iliac region is notoriously difficult 
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Chart 2 Superimposed diagrammatic temperature records of 4 parallel lesions 
Broken lines indicate ischial and the solid lines iliac foci Resections were performed 
in the second third and sixth weeks of the disease 


to interpret roentgeno graphically There are 
numerous -variations within normal limits 
The tendency toward spontaneous obhtera 
tion of the joint in older individuals is often 
observed It is helpful to remember that the 
anterior and posterior margins of the sacro 
iliac joint, except in the very young, are dis- 
tinctly separated on an anteroposterior plate, 
the anterior appearing laterally In the very 
>oung both margins are practically super- 
imposed In iny event careful comparative 
analysis with the unaffected side is essential 
for the recognition of initial manifestations 
(rig 7) 

Early perforation and egress of pus from 
an> focus minimizes bony changes Lesions 
beginning and continuing centrally either by 
contiguity or retrograde thrombosis, yield the 
most striking roentgenographic changes, the 
latter often resembling a “rotten ice’ 1 (Dr 
A B McGlothlan) appearance A roentgeno 
graphic distinction betw een extension by ret- 
rograde thrombosis and contiguity is possible 
in lesions studied at intervals from the onset 
of symptoms 


The former occurs rapidly and results in a 
marked mosaic like breaking up of an entire 
segment of the bony pelvis on the basis of a 
pronounced general osteoporosis, which re- 
sults finall} in typical sequestrum formation 
This is demonstrated best in instances affect- 
ing the wing of the ilium The latter occurs 
more graduall} , the adv ancing margins are 
preceded and accompanied by a reactive scle- 
rosis and terminate finally m less typical ex 
foliation of bone Extension by vascular 
mechanism is almost mvanabl} associated 
with continued marked systemic manifesta- 
tions while that resulting from contiguity is 
localty expressed Sinus injection with a ra 
dio opaque solution m the later stages is an 
important aid to diagnostic localization 


The treatment is based upon the primary 
and secondary control of the disease and pa- 
tient as a whole (Table I) Primary control 
is essential!} the medical or symptomatic 
management of the predmical and systemic 
phases of the disease Secondary control or 




322 


SURGERk CYNECOLOG\ AND OBSTETRICS 


IQS 
104 
/OS 
102 
101 
100 
997 

Pulse 

Chart 4 Superimposed diagrammatic temperature records of 2 lesions involving 
the sacro-iliac synchondrosis The broken line represents an instance of isolated sup 
purative arthritis treated by Simple inci 10ns of intrapelvic and eetrapelvic abscesses 
and the solid line a sacroileitis which was sub;ected to an initial consersatue and a 
delayed radical operation 

opera ti\ e treatment of the local lesion is dc Theoretically it would appear that immu 
pendent upon suppurative and residual phe nological therapeutic efforts should be most 
nomena effective at the very inception of the disease 

Prevention and prophylaxis demand ade It may be axiomatically stated that traction 
quate treatment and guarded convalescence and pelvic sling suspension will relieve sub 
from focal and general infections social hy jeetive pain due to initially spontaneous mus 
gienc and supervision of activities for those de spasm whether they arise from pelvic 
wrho might be expected to develop the disease girdle or hip joint lesions Further progres 
Since it has been found (Robertson) that top ston of the lesion in either situation results m 
ical skm infections do not excite an antitoxin recurrence and intensification of symptoms 
increase in the circulating blood admimstra due to increased intra articular pressure in 

tion of staphylococcus toxoid and/or anti the latter and actual purulent infiltration of 

toxin is suggested muscular compartments in the former 

Careful observation and deliberation is the Curiously enough early radical resection 
keynote of therapeutic management of the (Chart 3) did not diminish the period of con 
clinical level of the disease The general con valescence as compared with those patients 
dition of the patient and the presence or in whom it was delay ed Therefore, secondary 
absence of pus must guide the conscientious control of the disease is inaugurated by a well 
surgeon on the basis of his experience Oper timed and planned incision and drainage of 

ation is contra indicated until definite supptt the para osseous abscess The subsequent 

ration has occurred and ev idences of clinical course of the lesion determines further oper 
equilibrium are manifest ative indications This is best exemplified in 

The most aggressive measures are usually foci affecting the sacro iliac synchondrosis 
first directed against the sy stemic infection, (Chart 4) 

by sedation chemotherapy and immunother Simple incision and drainage is usually fol 
apy (sulfanilamide or its derivatives and lowed by relief and continued improvement m 
staphylococcus antitoxin) oral and paren sacroiliac joint disease The clinical syn 
teral fluids, repeated small transfusions seda drome soon recurs if the lesion originates from 
tion and traction, the latter forming the first an osteomyelitic focus or if active extension 
line of defense against impending deformity takes place Interval roentgenographic stud 
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es soon reveal unmistakable evidences of para- 
.rticular bony participation and its demarca 
ion in due time Now the urgency of radical 
ntervention should be boldly accepted and 
satisfied The feasibility of the latter proce- 
dures is not yet fully appreciated, but are 
seldom advisable before the second month of 
the disease (Chart 4) 

Since secondary control of the disease is 
based on anticipation of local complications, 
Orr’s general principles of treatment are in 
stituted and persisted m from the onset of 
peripheral subjective symptoms The radical 
measures so essential in the residual phases of 
the disease would not be otherwise feasible 
Locomotor disturbances of mechanical origin 
and secondary infection can be most uniformly 
controlled by adequate rest of the parts and 
minimal interference with the postoperative 
sinus The use of gauze impregnated with cod 
liver oil ointment (White) is suggested as an 
adjunct to the ordinary vaseline pack Oper 
ative wounds must be left wide open The 
tendency toward premature closure is remark- 
able in these deep seated lesions The Roger 
Anderson splint as a preliminary and post 
operative preventive measure against deform 
lty is also suggested 

A flare up demands the same serious con- 
sideration as that given to the initial evolu- 
tionary phases of the disease Its evaluation 
and management will often tax the patience, 
judgment, and ingenuity of the surgeon to the 
utmost When the flare up is associated with 
a marked systemic reaction the primary threat 
to the patient's life is reduplicated The pa 
tient’s volunteered subjective sensations should 
be carefully noted as an aid to diagnostic 
evaluation of the situation 

OPERATIVE HINTS 

All initial incisions are made generously to 
facilitate maximum drainage of the bony fo 
cus Iliopsoas and subiliacus abscesses are 
evacuated along the anterior superior border 
of the ilium The sub gluteal space is drained 
laterally Occasionally pus from the sacro- 
iliac region is reached below the sacrosciatic 
notch or through Petit’s triangle The fascial 
compartment of the thigh requires long lat 
eral or posterior incisions Successful achieve 


ment in radical operative methods depends 
upon careful preparation of the patient, con- 
trol of hemorrhage, and convalescent super- 
vision Adequate procedures are essentially 
partial or total subperiosteal resections 

For the sacro iliac synchondrosis, the author 
employs the Bardenheuer-Picque technique 
The incision follows through the fibrous origin 
of the gluteus maximus Stripping is contin- 
ued down to the vulnerable superior gluteal 
vessels which emerge under the greater sciatic 
notch The posterior iliac flap is defined with 
the motor saw, or mallet and chisel In par- 
tial or subtotal resection the heavy ridge of 
bone just above the sciatic notch is spared 
The removal of affected sacral portions then 
continues as indicated 

Following Badgley's technique for lesions of 
the ilium, the entire external soft tissue flap 
is stripped dow n to the margin of the acetab- 
ulum through a Smith Peterson approach 
Posteriorly , this continues to the greater sci- 
atic notch, and is completed by exposure of 
the internal surface of the ilium down to the 
arcuate line Affected bone is then removed 
piecemeal or ctt masse as necessary 

The author utilizes a posterior incision 
through the gluteal fold for lesions of the 
ischium The lowermost fibers of the gluteus 
maximus muscle are retracted upward and 
laterally or may be partially incised The sci- 
atic nerve is next isolated and protected The 
periosteum and ligamentous attachments of 
the tuberosity are incised vertically to the 
bone in the midhne Subperiosteal exposure 
proceeds to the inferior border of the acetab- 
ulum or pubis as indicated Subperiosteal ex 
posure proceeds to the floor of the acetabulum 
or pubis as desired 

CONCLUSION 

More recent studies by Crossan, and others, 
of the mortality and morbidity of acute pyo- 
genic hematogenous osteomyelitis of the long 
bones, challenge the validity of immediate 
operative intervention Wilensky’s classifica- 
tion of the disease, based upon end results of 
operation, however, is the first distinctive 
modern plan of treatment His clinical group 
ing of cases, in reference to therapeutic mdi 
cations, is classic and is the result of intensive 


SURGERi GYNECOLOGY AND OBSTETRICS 


324 

observation and investigation Orrs princi 
pies of treatment, properly timed, solve the 
practical problems involved in the actual 
management of the disease and patient as a 
whole from the general surgical and ortho 
ptdic aspects 

Present day concepts of the therapeutic 
management of hematogenous osteomyelitis 
have evolved chiefly from an increasing 1 non I 
edge and harmonious interpretation of the 
variable clinical life history of the disease, 
which finds adequate expression in the pelvic 
situation The disease as it affects the pelvic 
girdle presents an apparently unique problem 
The immediate diagnostic and therapeutic ob 
stacles encountered have unexpectedly but 
definitely dovetailed divergent conservative 
and radical methods of operative treatment 

The practice 0 $ operation here on mere 
suspicion of the lesion is impractical and dan 
gcrous and should be condemned Demon 
strable suppuration remains the sole indica 
tion for initial operation in the early stages 
of the disease The local and systemic benefit 
derived from a well timed simple incision and 
drainage operation is indisputable but is not 
always followed b) a dramatic recession of 
symptoms The disease may continue as a 
stv ere local or general infection until the defen 
sivc mechanisms of the body begin to establish 
controlling influences Radical intervention 
belongs to the residual phases of the disease 
and is determined by the qualitative and 
quantitative state of the local lesion on its 
own merits 

Therapeutic control is dependent upon a 
reasonably early recognition of the disease 
but even more so the stage of development of 
the local lesion and its relation to the associ 
ated systemie factors involved The disease 
is not a static process Respectful observa 
tion of the lesion following seeding and the 
subsequent bacterial lag or period of adap 
tation is essential m the formulation and ap 
plication of rational therapeutic measures 

A perspective of hematogenous pelv ic osteo 
myehtinis herein presented from the viewpoint 
of its pathogenetic- development On this basis 
a clinical grouping of cases and their therapeu 
Uc management is possible which is in com 
plete harmony with objective manifestations 


of the disease and sound clinical judgment 
The following arc illustrative case reports 
clinically grouped according to their stage of 
development on admission to the hospital and 
therapeutic management 

I ABORTIVE AND rRESUPPURATIVE 
Case r \elma B aged 12 years suffered with 
abortive osteomyelitis of the ilium Acute systemic 
onset began 5 da vs before admission to the hospital 
with severe pain in the right elbow and left hip region 
2 (lay s later The temperature was 104 degrees F , 
and the white blood cells numbered 35 000 The 
lower humeral focus developed pus which was in 
cised and drained on the fifth hospital day The 
tenderness and infiltration over the posterior left 
ilium and eccentric hip spasm gradually subsided 
under traction fatten! made complete recovery 
Vo recurrences were found 3 years later 
Case 2 Glenn S aged r? years suffered from 
presuppurative o teomyehtis of the ischun Ten 
days previous!* he experienced insidious pain and 
disability mthelefthip The white blood cells num 
bered 20 900 and the temperature wa« roo degrees F 
hxamination showed edema and tenderness about 
the gluteal region and ischium Incision revealed 
onh serous fluid The fever rose to 103 degrees T 
and remained irregular for several days He was 
discharged practically healed 12 days later 

II NON SUPPURATIVE 
Case 3 hdward H (courtesy of Dr H k Wal 
lace) aged 6 years had a non suppurative lesion of 
the ischium Sudden on et occurred 2 weeks pre 
v iou ly with chills fever and pain in the left hip 
In one week all symptoms except slight perinea! 
discomfort and moderate fever had subsided Phys 
teal examination revealed digital tenderness along 
the ascending ramus of the ischium and eccentric hip 
spasm \ ra> film showed definite osteoporosis de 
struction and periosteal reaction affecting the tuber 
ischu Spontaneous clinical recovery and bony re 
organisation occurred in about 3 months following 
a period of recumbency without operative inter 
vention 

III SUPPUSAIIVE 

A Casts in which there was no balance be. 
tween the systemic and local infection Fatal 
ity was due to uncontrollable complications 
Case 4 \ ernon V f aged 1 $ y ears had a suppura 
live lesion of the ischium The hip joint was surgt 
callv exposed on the day of admis ion because of a 
mistaken diagnosis Operative treatment was de 
tayed Sudden systemic onset occurred 4 days pre 
viously with pain in the right hip region The white 
blood count was 24 000 and the temperature 104 de 
grees I There was localized tenderness in the ad 
ductor region of the affected side associated with 
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eccentric muscle spasm The blood culture w as post 
live Cor the Staphylococcus aureus A tibial metas 
lasts developed 12 days after patient was admitted 
to the hospital Forty six days after onset a huge 
abscess was incised and drained from the posterior 
compartment of the thigh The patient died 3 days 
later Autopsy revealed massiv e necrosis of the tsch 
mm destruction of the hip joint an mtrapehtc 
abscess and multiple visceral metastases 
CASE 5 Leland E , aged 1 5 y ears had an involve 
ment of the ischium Early operation did not pre 
vent fatality Tour days previously he suddenly 
developed coxalgia, chills fever and delirium Isch 
lal tenderness and eccentric muscle spasm of the hip 
w ere noted The w hi te blood, count u as 1 8 600 The 
blood culture was positive for the staphylococcus 
Two days later incision and drainage of the abscess 
was performed After a brief period of general im 
pro\ement he became worse coughed up bloody 
sputum and died in the fourth week of his illness 
No autopsy was performed 

B Cases m which systemic and local bal 
ancc had occurred 

1 Conservative operative treatment was 
inadequate 


Case 8 Ldith S , aged 25 years (Fig s Chart 4 
broken line) had an isolated suppurative sacro iliac 
arthritis During the course of an induced septic 
abortion she suddenly complained of pam in the left 
hip region Physical examination elicited eccentric 
muscle spasm and digital tenderness over the left 
rmd drum The temperature subsided m 20 days 
and was followed by a 10 day period of comparative 
comfort in traction 1 wo weeks later cloudy fluid 
was aspirated from the hip joint Smce no organ 
isms were culturally recovered traction was con 
tmued Roentgenograms were inconclusive until 
slight unhooking occurred about 3 weeks after 
onset of local symptoms 

One month later an iliopsoas abscess became evi 
dent and was incised and drained Cultures now 
grew long chained non hemolytic streptococci from 
the abscess and hip joint Subsequent drainage was 
profuse In another 3 weeks the fever again rose to 
10s degrees F which subsided after a huge second 
ary subgluteal abscess was also incised and drained 
Convalescence henceforth was smooth and sound 
spontaneous healing of both joints occurred in about 
3 months The sacro iliac joint fused spontaneously 
fhe hip joint showed no residual untoward effects 
There was no recurrence after an obstetric delivery 
about i year later 


Case 6 John B , aged 7 years had an infection 
of the ilium The patient suddenly became ill 10 
days previously with moderate fever and severe hip 
pam The temperature was 102 degrees F , and the 
white blood cells numbered 34 400 Examination 
indicated marked tenderness about the iliac wing 
and evidences of fluctuation over the anterior supe 
rior spine \ ray films show ed osteoporosis and peri 
osteal reaction at the anterosupcrior border of the 
ilium Incision with drainage of the abscess was 
done The staphylococcus was recovered from the 
pus The wound continued to dram profusely and 
patient exhibited a moderately severe septic course 
for about 6 weeks Subsequent interval clinical and 
x ray check up over a period of sev eral years showed 
extension and activity of the local lesion No fur 
ther operative treatment was however performed 

2 Conservative operative treatment was 
adequate 

Case; 7 Raymond J aged 13 had an ischtopubic 
and femoral lesion Acute septic onset occurred 6 
days previously with bilateral pam m the thighs 
rectum and scrotum and painful reference to the 
medial border of the left knee The temperature was 
103 degrees F and the white blood count was to 
800 Relevant findings were general pelvic tender 
ness eccentric hip spasm and tenderness over the 
left lower medial femoral epicondylar region Rectal 
tenderness was maximal at the ischiopubic junction 
Three days later simple incision and drainage of 
both pelv ic and femoral foci resulted m an unevent 
ful convalescence recovery and spontaneous bony 
reorganization of both lesions 


I\ RESIDUAL 

Adequate 2 stage radical operative treat- 
ment 

Case 9 Helen S , aged 20 years had a sacro 
ileitis Sudden onset occurred 4 weeks previously 
with initial symptoms of an acute infectious disease 
and low back pain which radiated to the medial side 
of the right knee The gross relevant physical find 
mgs were loss of weight and right hip deformity 
I here was marled tenderness over the right sacro 
iliac region posteriorly with infiltration of the soft 
parts A large tense tender mass was palpable in 
the right iliac fossa extending to Poupart s ligament 
The sedimentation rate was rapid I he white blood 
count was 10,650 and the temperature was 100 jde 
grees F Ihe x ray film showed typical destruction 
and sequestration of the sacroiliac synchondrosis 
Initial simple incision and drainage of the iliopsoas 
abscess was followed in a week by a subtotal resec 
tion The subsequent convalescence was uneventful 
and recovery occurred in 4 months with partial bony 
regeneration of the affected region 

Case 10 Florence k (Chart 4 solid line) aged 
21 y ears had a sacro ileitis Three w eehs prev mush 
she suddenly experienced chilis fever, sweats, nan 
sea, and vomiting and severe persistent pain in the 
ten hip region The temperature was 103 5 de 
T-i? 63 ! ? , an ^ blood count was 32 650 

ine -left hip was semiflexed and exhibited eccentric 
muscle spasm Maximum tenderness over the left 
sacroiliac region was confirmed by digital rectal 
examination The blood culture grew gram positive 
COCCI in groups ami m chams after 4 days of meuba 
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tton on 2 occasions The sedimentation rate was 
moderately increased 

Under s>mptomatic and mechanical supervision 
the general and local condition was improved On 
the sixth hospital day (1 month alter onset of symp 
toms) a demonstrable subiliacus mass was incised 
and drained and was attended by local and general 
improvement Three days after operation painful 
symptoms recurred Interval roentgenographic in 
vestigation indicated unmistakable evidences of sac 
ro ileitis Elev en days after her first operation (about 
6 weeks after onset of illness) she was subjected to 
a total sacro iliac resection The convalescence was 
uneventful and healing occurred in about 5 months 
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I N reviewing the origin and development of 
what u» known a* the ‘ Mikulicz operation," 
several distinct contributions are recognized 
as having pointed the wa> to its definitive 
technique The Mikulicz operation consists of 3 
distinct parts first, the exteriorization of the loop 
of the diseased bowel second, the formation of a 
double barreled colostomy , and third, the ehmma 
tion of the spur with the re establishment of con 
tmuity of the bowel Each of the steps m this 
operation was accomplished long before the era of 
antiseptic surgery 

Earlv literature^) records examples of ‘colos 
torn) necessitatis in which herniation of a seg 
ment of intestine was followed by sloughing of the 
external loop with spontaneous formation of an 
external colostomy In this manner, intestinal 
obstruction was overcome by a natural process 
Thus, the first tv o parts of the Mikulicz operation 
entail the application of a principle that had been 
pointed out by Nature s method The third part 
of the operation, destruction of the spur with the 
restoration of continuity of the bowel, is of more 
recent origin and dates back to a little mote than 
a century ago 

In J Svng Dorsey s Elements oj Surgery pub- 
lished in 1S13, volume ■» page 67, there appears 
the following 

"In a patient with artificial anus at the Pennsylvania 
Hospital Hr Physic performed in operation which will 
probably be loand to aSord complete rebel m many similar 
cases The sides of the intestine m this instance were 
consolidated lateral!} , or ffl Mr Cooper s language like a 
double barreled gun In order to ensure this union a 
ligature was passed through the intestine and suffered to 
remain a week I ecpmg its side 0 m close contact, after 
which Dr Physic cut a hole m the side of the intestine 
where the two portions had thus united and by stopping 
the external orifice the faxes regained their natural n ute 
the external aperture was afterwards healed and the 
atient relieved from, this most loathsome complaint, hr 
as for several years enjoyed perfect health ’ 


In 1828, Dupuytren recorded observations 
made m 1813 on a patient who developed an 
artificial anus with two stomas following slough- 
ing of a strangulated hernia He later observ ed 
several such cases and devised an instrument in 
the nature of a crushing forceps which he called 
an enterotome This was used to crush the spur 
without danger of opening into the peritoneal 
cav it> This clamp has been m use for man) > ears 
and manv modifications have been made 
One can see from the foregoing that all of the 
principles involved in the Mikulicz operation 
were well established half a centur> before the 
era of antiseptic surgery, and another 25 >ears 
passed before this ensemble of principles was 
made use of m the further development of sur 
ger> of the large intestine 
In 1879, several variations m the technique of 
large bowel resection were recorded (13) BiU 
roth did a bowel resection with closure of the 
distal end the proximal end was brought out as a 
colostomv During the course of a difficult resec 
tion, Schede brought out both ends of the bov e! 
from the wound when he found it impossible to 
approximate them by suture This v as an tm 
provised maimer of terminating a resection of the 
colon Gussenbauer of Liege and Martm of Ham 
burg each successfully removed a sigmoidal tumor 
with its mesentery and glands leaving a double 
barreled colostomy 

In 1880, Czernv resected a tumor and success 
fully exteriorized the afferent and efferent loops 
of bowel In 1881, Bryant in attempting a lutn 
bar colostomy for a stricture of the descending 
colon due to a scirrhous carcinoma, exteriorized 
the affected loop of bow el, resected the tumor and 
implanted the stoma m the lumbar wound (15) 

In 1884, Hemcke destnbed and illustrated m 
ms Compend of Surgical Operations a multiple 
stage operation for resection of the colon In the 
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first stage the tumor was brought out and the 
ifie’-eirtm to that portion of the bowel harboring 
the tumor was severed The protimal and distal 
loops were placed side to side The tumor was 
then removed and the bowel was sutured into 
the abdominal w a 11 Later closure of the openings 
was done bv freeing the stomas after trushing 
the spur with intestinal forceps This a as the first 
time that deliberate di istan of resection of colon 
(orcinoma into three stages uos suggested There is 
no reference however that this graded operation 
vva» actual!) performed on a patient 
The time interval (hat elapses between the 
exteriorization of the diseased loop of bowel and 
the establishment of the double barreled colos 
form is of importance in permuting the develop- 
ment of protective adhesions about the operative 
site When in iSS-, AfaydJ advocated the two 
stage left iliac colostomv with opening of the 
bowel on the fourth da\ he emphasized this im 
porlant feature of the modern operation 
InFngland Davies Colley promulgated a imi 
lar idea -It a meeting of the Clinical $ociet> of 
London m March i8t>j the secretary recorded 
Mr Davies Colley further submitted that a 
similar plan might be desirable in cases of tumor 
of the large intestine The loop containing the 
growth might be left protruding from the a-ntitd 
Jor a fra da\s and then remo cd b\ knife cautery 
or some ciun/a agent This was lhe first sugges- 
tion that the tumor be left in situ untit protective 
adhesions develop At the present time obstruc 
ttve resection is practiced with immediate re 
moval of the diseased bowel Contamination 
however is avoided b> keeping the cut ends of 
the bowel closed with damps until protective 
adhesions have developed 
In i *»g Bloch of Copenhagen published work 
done 10 iSqo He brought out a tumor ol the sig 
mold flexure m a patient with intestinal obstruc 
(ion lhe proximal end was opened for the pur 
pose of decompression The tumor was resected 
several da>s later After 4 months the wound 
edges were freed 3 nd an end to-end anastomosis 
made The patient recov ered temporard) but died 
after n months from Inez metastasis This is the 
first reference to a case operated on deliberately 
by the th ree stage method Bloch recorded sev era) 
uch cases of exteriorization of a tumor with sub 
sequent resection and later restoration of bowel 
coiUmuit) While at first he employ ed his 
method on!) in cases of mobile bowel he later 
u<ed this method m cases in win h the colon 
needed mobilization Thus to Bloch rightfully 
belongs the credit for first having earned out this 
three stage type of operation for colon resection 


In i 8 g^ Raul of Liverpool reported in the 
British Medical Journal some work he had begun 
in rSpz hollowing an unsuccessful case he 

writes 

I therefore thought out and determined to put uj 
practice tie ft Honing mode of operating in the nett case 
first to excise the stnetured portion ot bowel as in the 
last two ca«cs then r> suture together the cut edges of the 
rteseirfery end lhe adjacent sides 0} the too ends of lhe colon 
tn such a manner that (hey tconld adhere together for ah net 
three inches in the position of the t~ o barrels o] a double 
barrel d gun U this succeeded the spur might he d« 
moh&hed without the slightest risk of peritonitis and to 
such 3.1 erle/it as to insure a tree passage and easy closing 
of the artificial an-s 

Later Paul reported on it consecutive succes 
ful cases 

In 1 go Mikuhc- described the details of an 
aseptic method fur exteriorizing a tumor bearing 
segment of f He hovel The mesentery to this 
segment was evered and the loops were united 
for the purpose of buviding a spur Later the 
tumor was removed and ub eqaentlv the spur 
v as broken down to resto ** continuity of the 
larren of the bowel He emphasized that the 
entire operation up fo the complete closure ol the 
abdominal cavity be earned out in an aseptc 
manner The mesentery from whi h the tumor 
bearing section of bowel was su pended also was 
resected This enlarged the scope of the operation 

Anschutz a pjpil of Mikulicz pointed out that 
both Paul and Mikulicz demanded removal of the 
mesentery with formation ol a spur bj suturing 
the 2 intestinal limbs leading to the tumor and 
the removal of the «puc by the bloodless method 
of cm huvg 

In 1Q03 Mikulicz visited the United State 
On May 13 in Washington D C, at the annual 
meeting of the American Surgical Association he 
read a paper in which he discussed the stage 
operation for large bowel resection He stated 
(hat 0/ 24 cases treated in stages and examined 4 
years after operation 9 were without recurrence 
He continued Among these nine are several 
that have been under observation much more 
than 4 > ears I operated on Hi) first case 1 7 y ears 
ago (j 8S6) while 1 conducted the cbnic at 
Krakov ’ 

It is apparent that the Mikulicz operation was 
a rather natural outgrowth of the trial and enoi 
method which has given birth to so man) of ojf 
pre ent procedures The Mikulicz operation had 
its inception earl) m the history of colon surgery 
ft took more definite form as abdominal urgery 
became less hazardous and at (he (urn of the 
century it was established as a definite principle 
Mikulicz himself did not seek credit vs the autnor 
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Fig 1 Preservation of marginal vessel to site of resection Limits of 
resection Limits of resection determined and fixed by sutures placed 
on mesenteric and antunesenteric borders of exposed bowel (primary 
sutures) 
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Figs 3 and 4 Crushing of spur with re establishment nf 
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bin *> Distended bowel Slack in vessels I and B removed 
lig , Contracted bowel Ligation of appendices cpsploica at C and D blood supply 
to bowel 


of this procedure but modestly pave credit to 
those whose previous work pointed the wav (n) 
The wide publicity which was given this operation 
by so distinguished a surgeon as Mikulicz has 
done much to advance this field of surgery and 
warrants the continued use of his name in con 
nection with this multiple stage operation 

The success of this operative procedure ts dc 
pendent upon the careful observance of the pnn 
ciples already established While there are sev eral 
methods that mav be employed to resect the 
bowel according to the Mikulicz plan of operation 
y\e viish to present some details of a method which 
vie regard as important to ayoid the dangers 
incident to the technical features of the operation 

OPER \n\ D PROCEDURE 

F xterionzation of the transy erse colon and the 
sigmoid colon is facilitated by the presence of a 
mesentery to these portions of the large bowel 
Other sections of the colon require mobilization 
byr incision of the parietal peritoneum on the 
lateral side of the bowel wall In 1952 I ahej 
gave an excellent description of the remoyal of 
the right side of the colon based on this method 

Limits of resection Following mobilization the 
limits of resection of the bowel are clearly demar 
cated by the application of non penetratiye 
sutures on the mesenteric and on the anti 
mesenteric borders of the bowel (Fig 1) These 
sutures clearly define the part that is to be re 


moyed and establish the ley el to which the blood 
supply is to be preserved The marginal vessel is 
sought for and preserved while the remainder of 
the mesentery to the portion of bowel to be 
resected may be div ided While the illustration 
(Fig 1) shows this division of the mesentery 
adjacent to the bowel it mav be possible to sever 
the mesentcrv at a greater distance from the 
bowel 

F ormahon of the spur The spur (Fig 2 ) is 
made by approximating the two limbs of the 
bowel below the level of the demarcation sutures 
The longitudinal bands are approximated for a 
distanttroT~aT least 3 inches preferably more 
when possible The limbs are rotated toward the 
umbilicus away from the lateral abdominal wall 
so that the blood supply enters at a point remote 
from the site of suture (Fig ^a) 

Closure of the abdomen No attachment of the 
approximated limbs of bowel is made to the 
abdominal wall The peritoneum is sutured with 
catgut fairly snugly about the protruding limbs 
The fascia is closed with interrupted catgut 
sutures The skin is then loosely closed When 
possible the limbs protrude through muscle 
bellies This is an aid to the subsequent closure 
of the resulting cotoslomv 

Remo al of the diseased section of boa el Follow 
mg careful closure of the abdominal wall 8 inch 
forceps* or crushing clamps are applied on both 
limbs of the bowel at the level of the demarcation 





I J'ff *3 

Fig 12 

Figs 8 to 14 Resection of the right side of the colon as described by Lahey 


sutures The presence of these sutures makes it 
possible to note accurately the lex el to which the 
blood supply has been preserved With a cautery 
the boxxel is severed from the forceps There is an 
advantage in the immediate removal of the 
exteriorised bornl in that the disease is removed 


from the body at once However, the clamps 
produce a temporary obstruction The proximal 
clamp may be remov ed within 36 to 48 hours from 
a portion of the bow el to permit the escape of gas 
The distal clamp remains attached for a longer 
period to assist in holding the bowel well up in 
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the wound On or about the seventh day all 
clamps ire removed ind i double barreled colos 
tomv is prestnt 

(.rushing the spur One week follow ing the 
resection digital elimination of the spur is made 
and a crushing clamp is applied with one blade 
on each side of the spur at the site of the ap- 
proximated bowel (Figs * and 3a) This crush 
ing clamp will loosen and he free when the 
crushed portion of the spur has sloughed out If 
some ol the spur remains it too is crushed until 
hnallv none of the spur remains, The patient 
then has a single barreled colostomv in con 
tinuity fFig 4) 

Closure of the colostonn After S to 10 weeks 
during which time the abdominal wall has become 
immunized against the organisms present locallv 
the stoma is freed from the abdominal wall This 
includes removal 0/ the skin edge about the 
colostomv and freeing the bowel from the peri 
toneal attachments The bowel is closed in its 
transverse axis so as not to constrict its lumen 
Deep interrupted catgut sutures are placed The 
seromuscular laver is approximated accurate!) 
with interrupted fine silk futures (Fig 5) The 
bowel is replaced within the peritoneal cavitv 
The abdominal wall is closed with interrupted 
sutures of braided silk passing through the full 
thickness ol the abdominal wall 

The appendices cpiploica; have a definite rela 
tionship to the blood supplv on the intimc«cnteric 
surface of the bowel (14) (Fig 6) Those present 
at the site at which the diseased bowel is severed 
should be carefully inspected before they are 
removed The placing of ligatures too closelv to 
the base of these fattv tags may result in necrosis 
of a portion of the wall of the bowel 

Resection of the right side of the colon is well 
shown in the illustrations from Lahey In order 14 
that obstruction may be relieved immediately 
following removal ol the exteriorized segment of 
the bowel the ileum is cut at some distance from 
the ibdominal wall and a rubber or glass tube is 


inserted (Fig 12) This mav be attached to rub 
ber tubing and a container so as to avoid soiling 
the wound of exit A similar plan has been 
described by Wood hall m the treatment of ileo- 
cecal intussusception with extensive damage to 
the invaginatcd bowel A lateral anastomosis 
just proximal to the exteriorized loop of bowel 
prevents loss of fluids a matter of considerable 
importance in infants 
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THE SURGICAL TREATMENT OF EXOPHTHALMIC GOITER 

EUGENIO BERNABEO, M D , Bologna, Ital> 

E ARLY intervention, generous and radical patients fail to respond Surger\ is aKo advised 
cxeresis of thyroid tissue, associated with m those less grave cases m which the patients 
accurate pre operative medical prepara social or economic condition does not allow him 
' tion, can be considered today as the to receive proper medical care and above all when 
therapeutic measures of choice for patients afflicted he needs physical and psvchical rest 

with the Flajam Basedow s>ndrome Close col We remove the thyroid tissue in two stages 
laboration between the medical man and the sur Resection of the right lobe, which is usuallv most 
geon exact evaluation of the symptoms and find affected, is done first After one or more months, 
ings by both, and the prompt substitution of sur depending on the case, the left lobe is resected It 
gery when medical measures prove inefficient, are is our practice to use this precaution to reduce the 
the fundamental concepts which should guide us dangers of postoperative toxic conditions This 
m the treatment of this condition method almost alwa>s assures success m the 

The physician who gives his patient too much severe forms of the disease In our experience 
hope from the use of conservative measures is in results were so favorable in 6 per cent of the cases 
deed doing a great wrong just as much so as the that it was not necessary to remove the second 
surgeon who believes that the onl> salvation lobe After resection of the first lobe we have al 
for the patient is radical removal of the thyroid ways observed a diminution in the neurovegeta 
tissue Trom the ver> beginning of treatment the tive and psychic irntabihtv of our patients, cessa 
physician must make the patient realize that tionof the profuse diarrhea, and notable improve 
eventually surgery may be necessary and likewise ment in the basal metabolic rate — at least enough 
the surgeon must not fail to avail himself of all to make it possible to do the second operation 
therapeutic and prognostic aids m arriving at his under better conditions and with much less dan 
decision as to treatment ger The two stage operation has the great adv an 

To persist in medical therapy which, after suf tage of gutdmg us as to the quantity of thyroid 
ficient time has elapsed, fails to show evidence of tissue to excise 

success is, in our opinion, the same as condemning While we are very generous in our resection of 
the surgical treatment when it is used in a patient the right lobe, we base our judgment as to the 
suffering from a severe thyrotoxic crisis before he approximate quantity of thyroid to be removed 
is given proper pre operativ e preparation We 
never operate upon a patient suffering with the 
Flajam Basedow sy ndrome until he has been 
placed in the medical ward where he may receive 
the benefit of the necessary pre operative meas 
ures and where the environment permits the com 
pletc psychic rest so necessary in this disease We 
never operate until the patient has received pre 
operative treatment with duodoty rosm, cardio 
kinetics, and sedatives and has been allowed com 
plete rest, free from psychic excitement The rapid 
pulse is corrected and the basal metabolic rate and 
general condition are improved 
According to the old conception, patients in 
grave thyrotoxic states with fever and cachexia 
were operated upon but operation usuallv was de 
laved, with the result that death occurred Today 
intervention is considered advisable in all forms 
of hyperthyroidism which either are developing 
or are stationary and in which, after medical care, 
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from the left lobe on the residual s> mptoms of the 
patient Our aggressiveness in the second stage, 
therefore, depends on the individual m question 
\Ve prefer subtotal extracapsular resection to 
partial resection as this type of intervention offers 
distinct advantages, espeaallv if done with the 
technique ue use 

Tor the anesthetic, ue use novocain adminis- 
tered locally , preceded bv basal narcosis This has 
always answered our purpose even in those forms 
of thyrotoxicosis in which patients are highly 
nervous and excitable In fact in our patients 
thanks to the use of basal narcosis, it has alwavs 
been possible to suppress or calm the psychic 
shock and to carry out the surgical operation 
while the> are in perfect health 

OPERATIVE TFCHNIQUE 

Step i Tor incision of the skin and the pre 
thy roid muscles the patient is placed in the supine 
position with the head held in hyperextension by 
means of a roll of linen placed under the nape of 
the neck The field of operation is prepared With 
the usual formality ue infiltrate the skin, sub 
cutaneous tissues, and muscular layers with novo 
cam along the line to be incised The novocain 
used contains small doses of adrenalin In spite 
of the diversity of ideas regarding the contra in 
durations for the use of adrenalin ue have alwavs 
used it and ha\ e found that, rather than, hav mg 
a damaging effect, it is of great operative advan 
tage We practice the horizontal tie or cravat in 
cision (Fig i) on the anterior surface of the neck, 
about one or two fingerbreadths above the fork of 
the sternum along one of the cutaneous folds 
When the two stage operation is to be per- 
formed, that is when only one lobe is to be re 
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moved, ue prefer a less extensive incision, cutting 
only that side on which ue are to intervene The 
superior cutaneous border is opened (Fig 2) and 
after careful hemostasis of the cutaneous wound 
the deeper muscular aponeurosis appears 
The medium cervical aponeurosis is incised 
along the sternocleidomastoid We can then dis 
place these muscles laterallv in such a wav as to 
trav erse the mfrahy oid muscles If the thy roid is 
small these muscles ate dilacerated m the direc 
tion of their fibers if, instead, the goiter is large 
ue prefer a more ample pathway and so section 
the infrahyoid muscles transversely by means of 
two Kocher forceps (Fig 4) 

Step 2 The superior peduncle is ligated and the 
glandular lobe is dislocated When the thvroicf 
gland has been uncovered, we grasp it with finger 
forceps and catgut suture and section the superior 
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thjroid irterj and the peduncle o! the superior 
lobe (Fig 5) which is now easilj visible, thanks 
to the previous incision Once the ligature is 
made we proceed with the luxation of the thvroid 
lobe releasing it with delicate digital maneuvers 
and using scissors when neccssarv 

Step j The lobe is resected and the hemostat 
suture is placed The lobe is drawn out as far as 
the base a strong silk suture strong enough to 
inswer the puqiose of temporar) hemostasis is 
applied This suture is not tied but once con 
striction is obtained the lobe is held firmlj with a 
large finger forceps until several Chaput pinchers 
are apphtd the silk suture holding the gland 
parcnchvma <*o that it does not slip 

The application of this hemostatic suture has 
man> advantages it permits the operator to 
proceed more rapidlv it protects and helps pre 
vent injuries to the recurrent nerve and to the 
parathvroid glands and above all it permits the 
operation to be carried out with a minimal loss 
of blood Keeping a few millimeters above the 
Chaput pinchers the lobe mav be sectioned with 
out the loss of a drop of blood The section in 
eludes about nine tenths of the parcnchvma of 
the gtand 

Step 4 Suture of the residual th>roid stump 
and anatomical reconstruction of the walls con 
stitute the fourth step Once the lobe is resected 
the temporarv hemostatic suture is found still in 
place and the residual gland is sutured through 
and through with catgut stitches passing some 
millimeters from the original hemostatic suture 
Generallv 4 or 5 stitches are sufficient (Fig S) 
These are tied onlv after the Chaput pinchers and 
the original suture have been removed We then 
proceed to ligate the separated stitches to which 
a few others mav be added to the rubber drainage 
(we roll up a tin) piece of surgeon s glove for this 
purpose) If the goiter is large this dram is put in 
the th)roid site in close contact with the remain 
mg lobe before proceeding with the suture of the 
infrah)oid muscles — if thev have been cut — and 
the suture of the skin 


Immediate!) after the operation we advise that 
the patient be placed m the half sitting position 
and given no food except liquids rich in carboh) 
drates Drainage is removed on the second or 
third da) and the cutaneous stitches are remov ed 
on the fifth or sixth dav Medical treatment to 
sustain the heart action and to relieve excitement 
of the patient is given We generall) give duodo- 
t> rosin 10 per cent pol)bromural solution mor 
phine camphoric oil uabain and glucose h)po 
dermocl)sis to avoid thvrotoxic complications 

The s)stematic use of the technique described 
has made it possible for us to axoid the most fre 
quent complications after th> roidectom) In fact 
w e hiv c nev er observ cd cither paresis or paralysis 
of the recurrent nerves we have had no cases of 
pirath)roid tetan) and we have not evpenenced 
large loss of blood from injuries to the inferior 
th)roid arter) Moreover we have never ob 
served an> thvrotoxic phenomena 

bUMMARV 

W e hav e attempted to giv e a description of the 
accurate preparation of the patient to be oper 
ated upon to state the precautions! measures of 
the two stage operation and the steps in tech 
ntque We have never observed in our patients 
who arc less than roo in number an) notable 
postoperative complications Our operative mor 
tahtv is ml in spite of the fact that we have oper 
ated upon patients with high basal metabolism 
rates in whom the general condition appeared 
ver) serious 

In various periods since operation all our pa 
tients without exception show the benefit of oper 
ation and all claim to be completel) cured (a slight 
exophthalmus being the onl) residual sign) and 
the) all have been able to resume their regular 
occupations 

In conclusion it can be said that timelv gen 
erous and radical surgical therapv can cure 
Flajani Basedow disease and that it gives results 
far more brilliant than those attained with other 
methods of treatment 
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T HE caudal region of the fetus is a favor 
ite location for congenital deformities 
Abnormalities, so situated, have been 
attributed non and then to fetal inclu 
sion, the engulfing of one ov um by another Much 
more frequently houev er, the most plausible e\ 
planation of the defect assumes that it w as caused 
by ammotic adhesions In the v ery earlv stages of 
development the rump of the embryo comes into 
close proximity with the amnion Even tempo 
rary adhesions to this membrane mav invoke 
structural alterations in the embryo which mil 
remain permanently unless they are amenable to 
surgical treatment Prominent among these ab 
normalities is spina bifida, less common are such 
neoplasms as lipomas, dermoid cysts, and tera 
tomas At times the peculiar location of the ap 
pendage, its conformation, and a covering with 
hair, more or less profuse, are circumstances which 
have led to its mi'interpretation as a * true tail " 
Hasty observations of this kind have furnished 
the material for an entertaining chapter of folk 
lore 

“The most remarkable stones have been told 
and have found credence in these the significance 
of caudal appendages has been variously inter 
preted On the one hand, a tail has been constd 
ered a distinction of the highest degree, even a 
mark of div me descent as in the case of the Raw as 
of Poorbunder, on the other hand it has usually 
been looked upon as a curse or a stigma of degen 
eration ” Prof Ross G Harrison, 1 who has just 
been quoted, himself described a case of ‘ soft 
tail” in a boy prefacing his essav with an excel 
lent resume of our knowledge of the occurrence of 
tails in man At present anatomists do not de 
pend upon the unaided eve for the stud> of these 
grow ths, and the microscope has robbed them of 
any claim thev maj hav e had to consideration as 
relativ es of the simian tail 
From the calculations of Calbet and Fochier, it 
appears that sacrococcygeal tumors of the new 
born may be expected once in approximately 
34,500 births Hansmann and Berne collected 26 
cases of this variety of teratomas, reported be 
tween the years 1924 and 1930 Subsequently 
descriptions of 46 cases hav e been published 2 

1 Johns Iloplins Ho p Bull 1901 u 96-101 
* A detailed tabulation of the 46 cases collected from the liter 
aturc since Jgjo w ill be included 'n reprints of this report 


Further reference to the material available m the 
literature will be made especially in connection 
with the question of treatment, an important 
problem in spite of the fact that surgeons do not 
have to face it very often One fifth of these in 
fants are stillborn in consequence of difficulties m 
their deliv erv , others, born aliv e perish during the 
early day s of the postnatal period 

CLINICAL STUDX 

Girls predominate among the infant* afflicted 
with sacrococcv geal teratomas, of 59 cases m 
which the sex was specified, 13 were males, 46 fe- 
males Typically, the tumor is located between 
the rectum and the lower segments of the verte 
bral column It may be deeply buried and project 
slightly, if at all, beyond the surface of the body, 
but the occult vanetv is quite infrequent The 
existence of a deformity was obvious upon exter 
nal examination at birth in 65 of the 72 cases 
recorded since 1924 In any event it becomes 1m 
perative to learn as far as possible by rectal touch 
to what extent the growth has penetrated in the 
direction of the pelvic cavity It is generally 
found, however, that the neoplasm has followed 
the path of least resistance, outwardly to form a 
mass varying in size and shape in different cases, 
and ly ing free between the low er extremities of the 
child The area of external attachment is limited 
to the region of the sacrum and coccyx In some 
instances the anal orifice lies upon the anterior 
border of the tumor, just below its junction with 
the penneum The mass may extend postenorlv , 
to right or left, displacing the gluteal muscles 

The cutaneous surface of the tumor, of v ariable 
thickness, becomes quite thin in certain spots to 
which fragments of bluish membrane often adhere 
Hypertrichosis is observ ed frequently The pres 
ence of fistular tracts, with or without drainage, is 
exceptional On palpation it becomes clear that 
the mass consists of intermingled solid and fluid 
compartments 

PATIIOLOGX 

Exhaustn e microscopic surv eys of long series of 
sacrococcygeal teratomas by Nicholson in 1929 
and more recently by Willis have detected tissues 
that corresponded with almost every organ of the 
body, representatives of the kidneys and gonads 
were not identified Willis laid stress upon hi* 
337 
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observation that derivatives of each germ laser 
ire usuallv clumped together even though their 
arrangement be quite disorderly He also re 
marked among the specimens at his disposal a 
progressive gradation from relatively simple neo 
plasms containing rather indefinite cmbrvological 
anlage to other abnormalities affording good ex 
amples of ischiopagia These architectural varia 
lions the intricate histological pictures presented 
by the tumors their location at a point where sc\ 
eral forces act to mold the embryo and still other 
pertinent facts have provided good excuse for the 
multiphcitv of hvpolhcses advanced to explain 
the origin of sacrococcygeal teratomas An clabo 
rate account of these theories has been given by 


It becomes a matter of practical importance to 
differentiate these tumors from spina bifida I or 
this purpose very simple tests are applied pre 
hminanly Communication with the spinal canal 
should be ruled out whenever the mass is mcom 
pressible and when squeezing it does not cause the 
anterior fontanclle to bulge Again an impulse 
is transmitted to a spina bifida if the infant cries 
or coughs whereas the impulse will fail of trans 
mission in cases of sacrococcygeal teratomas 
Roentgenological examination of course will as 
sist in reaching a diagnosis especially when masses 
of bone appear in the structure In one instance 


the injection of hpiodol into the spinal canal was 
employed Aspiration of cystic areas in the tumor 
has been practiced and even more significant evi 
dencc of their contents becomes available when 
ever evsts rupture during the course of birth 
Sebaceous material and hair always establishes 
the teratoid character of a growth In a few in 
stances the eventual demonstration of well defined 
bowel has warranted the interpretation of the 
tumor as a fetal inclusion A simitar conclusion 
was reached by Ballantyne 1 who observed A fe 
male infant with a large tumor attached to the 
postanal region which when examined bv the 
roentgen ravs was found to contain a spinal col 
umnandnbs obviously this was not a tail but an 
attached twin or parasitic fetus 

Ht SUITS OF SUEGIC1L TRF mil NT 

Among the 7 2 cases analyzed for purposes of 
this report 14 infants were stillborn n died 
within a few day s of birth 45 came sooner or later 
to operation and in 2 described sketchily the clmi 
cal details were omitted Whenever the infant 
survives the deformity alone provides ample indi 
cation for surgical intervention Even more ur 
gent reasons for prompt excision relate occasion 
ally to the pressure of the tumor upon neighboring 
organs causing for example an obstruction of the 
bowel or hindrance to the passage of urine And 

VI 1 ir th 1 gy Th Emb y p j El b (rh 9 4 
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significant indeed is the fact that malignant 
changes in the tumor were observed in nearlv 9 
per cent (6 instances) of the cases reported since 
1924 The ages of 44 patients m the group re 
ported since rg^o were a year or less in 28 cases, 
half of them being not o\ er a month Four opera 
tions were performed upon patients between the 
first and second vears 6 were between 4 and 18 
years, and 6 between 20 and 60 years 
Complete excision of the tumor becomes a sim 
pie matter, if it is superficial, attached to its base 
by a slender pedicle On the other hand, the tech 
meal difficulties which challenge the surgeon are 
more than ordinary whenever the grow th extends 
into the pelvis, and satisfactory exposure requires 
removal of the cocc>x as well as part of the sac 
rum The steps in this procedure have been de 
scribed admirably b> Pearsc Tapping or partial 
removal of the tumor has proved to be ill advised, 
too often the sequel has been infection and a 
chronic fistular discharge The therapeutic value 
of radiation has not been fully ascertained but in 
all probability is limited to those cases m which 
evidence of malignancy has been found 
Of the patients who receiv ed surgical treatment 
since 1930, 57 7 per cent recovered (26 cases) In 
S other instances nothing was said of the end 
result Elev en patients. (24 4 per cent) died With 
respect to the outcome of surgery at different 
periods of life recovery was announced in 64 per 
cent (9 cases) when the operation was performed 
during the first month of infancy , and in 57 per 
cent of 14 additional cases operated upon during 
the first year Between the first and the eight 
eenth y ear 7 of 10 patients surv iv ed whereas only 
2 recoveries followed operation upon 6 patients 
between 20 and 60 years of age 
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Tig 3 Roentgenogram of excised tumor 

Upon statistical grounds, no less than for rea 
sons fairly called humanitarian, the complete ex 
cision of sacrococcygeal teratomas should be un 
dertaken at an early age, preferably during the 
period of infanev Lven if the tumor is small and 
at the time w ithout any appearance of malignancy 
its excision should be recommended to eliminate 
a source of future discomfort and embarrassment 
RFPORT OF CASE 

A white female infant was seen in consultation with Drs 
R D McBumeyandD C Shelby at the Cedars of Leba 
non Hospital February 22 1935 5^ hours after its birth 
The mother gave a history of a previous pregnancy end 
ing in the birth of a normal infant The pregnancy just 
concluded had also been normal and the labor with the 
fetus presenting by the vertex had advanced without com 
plication until the head reached the perineum A medio 
lateral episiotomy failed in its purpose and Dr McBurney 
used the obstetrical forceps to effect delivery Then it be 
came clear that the dystocia was due to a sizable tumor 
attached to the body of the infant Its birth weight w as 8 
pounds The placenta and membranes w ere normal 
The infant was a well developed female presenting a 
tumor mass in the sacrococcygeal region extending 2 inches 
dorsally from the posterior margin of the anus in the mid 
line and extending laterally 2 inches over either buttock 
From this attachment the tumor expanded as an irregular 
nodular sac measuring 5 inches m diameter The tumor was 
covered with normal skin except over the coccyx and in 
two other areas where the covering was a thin bluish mem 
brane Palpation demonstrated cystic and solid portions 
with irregular hard masses m the depths There was no 
bulging of the fontanelles upon local pressure over the 
tumor Rectal examination revealed that the tumor was 
superficial and a soft rubber catheter passed with ease into 
the rectum for a distance of 6 inches There was no ob 
struction to micturition \ ray examination demonstrated 
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germ layers The inner surface of the cystic cavity was 
lined with stratified squamous epithelium in conjunction 
with well de\ eloped hair follicles sweat glands and seba 
ceous glands 

Sections from the structure which grosslj suggested a 
clitoris showed a lumen lined with epithelium similar to 
that of the esophagus Tissues resembling cardiac and vol 
untary muscle were noted Both cartilage and bone were 
present In one place there w ere cav lties lined w ith ciliated 
cylindrical epithelium w ith smooth muscle and plaques of 
cartilage so that the structure as a w hole closely resembled 
a bronchus 

In one area the tissue was made up of small cIosel> 
packed tubules lined with columnar epithelium however 
no glomerulus like structures were found In addition 
these sections showed small islands of large cells with dear 
cytoplasm similar in appearance to the foam cells of the 
adrenal 

Representations of nervous tissue consisted for the most 
part of glial cells, but well developed nerve fibers also were 
identified 

Pathological examination confirmed the diagnosis of sac 
rococcygeal teratoma 

SUMMARY 

Infants are not often born with sacrococcygeal 
teratomas and among those so afflicted stillbirth 
or death soon after the birth reduces substantially 
the number of cases which require clinical consid 
eration Differentiation of the tumor from spma 
bifida seldom offers difficulty The deformity, of 
itself, always warrants surgical intervention even 
in the absence of complications, like visceral ob 
struction, and without references to the possible 
development of malignancy Upon statistical 
grounds, no less than for humanitarian reasons, 
complete excision should be undertaken d iring 
early infancy , occasionally on the day of birth 
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THE CONSERVATIVE TREATMENT OF 
DIABETIC GANGRENE 

SAUI S SAMUELS M I) , Ww 1 ork N<.w kork 


O NE of the most difficult problems in 
i the treatment of diabetic gangrene 
' has been the control of spreading m 
fection of the foot and leg Incision 
and drainage of infected areas with the applies 
tion of wet dressings of bone acid or other stand 
ard solutions have been the accepted procedures 
heretofore but with disappointing results in the 
majority of instances Time after time high ampu 
tation of an extremit) in a diabetic patient is per 
formed because of uncontrollable infection even 
in cases with fairlv adequate circulation and a 
minimum amount of gangrene Even surgeon is 
iamiliar with this situation 

Increasing experience with a new and remark 
abl) effluent chlorine antiseptic azochloramid 
(r 3 4) has given results apparent!) unobtain 
able heretofore bv orthodox methods in the con 
trol of diabetic infections The following points 
must be emphasized as essential to success bv 
this method 

1 E\ erv area of so called drv gangrene in a 
diabetic extremitv is a potential source of fatal 
infection 

2 Areas of established infection with pus for 
mation must be immcdiatch and adequate!) in 
used and laid wide open 

The terms dry and wet gangrene are so 
indefinite and smack so much of the medieval 
humors that thev should be discarded from 
the scientific nomenclature of the vascular dis 
eases A gangrenous area whether it be a toe or 
part of a foot ma) be mummified so completel) 
as to create the false impression that it is sterile 
Cultures of these areas however particular!) of 
the region of the line of demarcation will reveal 
the presence of saproph) tic organisms When to 
this is added the contamination of bedding flies 
etc when such extremities are treated bv expo- 
sure under a heated cradle the possibilities of 
infection are increased enormouslv To minimize 
the chances of secondar) infection in a so called 
<lr) gangrenous area it is advisable to appl) a 
dressing of gauze saturated with 1 500 azochlora 
nud in tnacetin in such a w a> that the gangrenous 
portion and the adjacent health) parts are 
From the Fourth Surjrical D n B Ue\ e Ho plal Dr 
CmH Eudck D rector 


thoroughlv covered Over this a protective dress 
ing of drv gauze is applied followed b) a suitable 
bandage Dressings mav be changed ever) other 
da) It is important that careful technique be 
emp!o)ed while changing dressings Handling 
the gangrene or other parts of the foot with un 
covered fingers is dangerous sterile gloves or in 
strumenls are obhgatorv Contact with blankets 
moreover is to be avoided particular)) because of 
the possibihtv of gas bacillus infection from this 
source 

After the line of demarcation has been estab 
lished careful separation of the gangrenous parts 
ma) be attempted with a sharp pointed scissors, 
as much as possible on the gangrenous side of the 
line Several sessions without anesthesia ma> be 
necessar) to effect complete severance After 
each manipulation it is \er\ important that the 
opened areas be thoroughlv packed with gauze 
saturated with a 1 500 solution of azochloramid 
in tnacetm If for instance a toe has been re 
moved bv this method the stump must be com 
pletelv covered paving particular attention to 
the region of the cut flexor and extensor tendons 
Before the use of azochloramid these cut tendons 
were the danger points in the conservative treat 
ment of diabetic gangrene It was almost a fore 
gone conclusion that as soon as the tendons par 
ticularl) of the plantar surface were cut m 
removing a gangrenous toe immediate retraction 
of the proximal end into the tendon sheath would 
carrv infection into the deep plantar tissues re 
suiting in ultimate amputation of the leg How 
ever with careful application of azochloramid 
packing to the stump of the toe making sure that 
the gauze is forced into the tendon sheath the 
possibihtv of spreading infection is greatl) 
lessened 

After remov al of the gangrenous toe the stump 
is dressed dail) b> first irrigating with Dakin s 
solution or a 1 3300 solution of azochloramid in 
saline or a o 5 per cent chloramine solution The 
usual packing with 1 500 azochloramid in tna 
cetin is then applied followed by a protective dr) 
dressing This routine is continued until all slough 
is removed and the stump is filled with health) 
granulations When all signs of infection and 
slough have disappeared the granulating stump 
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Tig i left Case i \ged 60 years Infection originating 
in com at base of small toe spreading along transverse fold 
at base of toes causing secondary gangrene of second toe 
Complete healing with spontaneous separation of gangrene 
Oacillometnc index at right ankle 9 o 

Fig 2 Case 2 Aged 40 years Diabetic infection ongi 
nating in callus on sole of foot spreading to middle toe 
and up on dorsum of foot causing secondary gangrene of 
toe Completely healed Oscillometnc index at right 
ankle 7 o 

ma> be dressed with a bland ointment such as 
bone acid until complete healing has occurred 

SITES OF INFECTION 

Diabetic gangrene with established infection 
requires careful observation and knowledge of 
the usual routes of spread of the infectious process 
m the foot The most common points of origin of 
infection in diabetic feet are (1) an interdigital 
fissure due to epidermophy tosis, (2) a corn on the 
dorsum of the toes particularly the small toe, (3) 
a callus on the plantar surface of the foot, and 
U) secondarily infected blebs or gangrenous areas 
loll owing bums produced bv baking lamps or 
heating pads 

Infection originating in an interdigital space 
Hjay spread up on the dorsum of the foot usu 
ally for a distance of about 1 to 3 inches This 
is a \ery common location for diabetic infection 
and one of the easiest to control because of the 
comparatively simple arrangement of tendons in 
this location Careful palpation will usually 
elicit the site of pus collection which must be 
opened immediately and widely , and the resulting 
cavity thoroughly washed out with boric acid or 
akins solution Local infiltration or freezing 
anesthesia should never be attempted in this 
yp of patient because of the danger of devital 
i^ing th“ tissues Gas anesthesia is sufficient or 
m most cas°s one quick cut can be made with a 
snarp straight scissors without the use of any 



r«R 3 aboveleft Case3 \ged57years Severegas form 
ing infection arising in second interdigital space spreading 
to dorsum of foot with secondary gangrene of toe Infec 
tion spread further into deep plantar tissues requiring 
extensive incisions and packing vv ith azochloramid Oscillo 
metric index at right ankle 12 o 
I lg 4 abov e center Case 3 Infection spreading alone 
transverse fold at base of toes 

Fig s above right Case 3 Complete healing with am 
putation of gangrenous second toe 

Fig 6 below Case 3 Complete healing of dorsal in 
fection 


anesthesia whatsoever The cavity is then packed 
thoroughly and tightly as for a hemorrhage with 
plain packing saturated with azochloramid in 
triace tin A dry dressing is applied and the foot 
redressed every day If m addition to the local 
lzed pus infection there is a lymphangitis extend 
mg up the leg, u usuallj will be found that upon 
proper incision and packing as here described the 
!>mphangitis mil subside after 24 to 48 hours 
The next most common path of infection in 
diabetic gangrene 15 from the base of anv of the 
toes along the flexor tendon sheath into the deep 
plantar tissues If the infection originates at the 
base of anj of the 4 small toes of the foot, it 
usuallj tracks its mj to the neighborhood of the 
n Suc , h , an 'nfection can be diagnosed 
pressure alon g 'anous parts of 
e f ° 0t ’ at the same llme 11 should be 
noted whether or not pus can be expressed from 

nS K th K at ma -; be present Expression ct 
pus from the base of anv toe by pressure at a 
distant point indicates a purulent pocket con 
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Fir 7 left Ca«e 4 \~ed s6 } ears Diabetic mfctlion 
originating in first intcrdigital spact with secondary gan 
grene of econd toe Infection pread to dorsum of foot 
OsciUot&etnc index at left ankle j o 


Fig 8 left center Case 4 Spread of infection along 
transverse plantar fold 
1 ij, 9 center Case j Progress of healing 
Jig 10 right Case 5 Completely bca Jed 


nected with the opening and situated at the point 
of pressure \ grooved director must be inserted 
along the infection tract until its point can be 
felt beneath the shin in the deeper tissues In 
some instances a tract 3 to 4 inches long and about 
an inch deep ma\ thus be explored The grooved 
director is left in position and one blade of a 
sharp pointed straight scissors is inserted from 
the original opening to the depth of the grooved 
director \s a rule no anesthesia is necessary 
With one quick, cut the entire tract is laid wide 
open down to its furthest depths If there are 
2 or 3 side tracts connected with the main 
channel these must be slit open in the same 
manner The pus is washed out and the tract 
packed widelv and thoroughlv with particular 
care that no dead spaces are present Plain pack 
ing saturated with azochloramid in tnacetin is 
used 

A third path of infection in diabetic gangrene 
is a transverse route across the base of the toes 
on the plantar surface This must be incised wilh 
a straight scissors transversely and care should 
be used to make sure that ever) small adjoining 
pocket is thoroughly evacuated Again irrigation 
and packing are earned out These 3 locations 
dorsum of the foot deep plantar tendons and 
the transverse fold along the base of the toes are 
the 3 most common routes of infection in diabetic 
gangrene of the feet The 3 incisions described 
will be found to be adequate for anv of these 
types of infection 

For a few days after the incision has been 
made dailj dressings consisting of irrigation 
with boric acid or Dakin s solution followed bj 
thorough packing with azochloramid gauze are 
earned out Particular care must be paid to 
careful palpation of tissues adjacent to the fines 
of previous incision to detect new pockets of pus 


If such are found they are to be split open imme 
diately irrigated and packed in the usual wa) 
After a week or 10 dajs it usually will be noted 
that there are no new extensions of infection 
If such is the ca«e dressings mav now be changed 
every other dav At no time should wet dressings 
be used If the patient s temperature is normal 
or below 100 it is best to carry on treatment 
with the patient in a wheel chair rather than in 
bed The affected extremity however must be 
kept in the horizontal position at all times It 
will be found usuall) that with adequate in 
cision of infected areas the diabetes comes under 
control more easily and the need for insulin drops 
considerabl) 

Meticulous attention to all details is essential 
when these cases are dressed After a few weeks 
gangrenous areas and sloughing tendons may be 
easily separated and removed At about this 
time healing granulations begin to appear in the 
depths of the incision Quite often a large piece 
of sloughing tendon will cause considerable puru 
lent excretion in the depths of the wound This 
is not to be confused with the formation of a new 
pus pocket If such a sloughing tendon is found 
it should be gtntly removed provided it is thor 
oughly macerated The same routine of irrigation 
and firm packing is continued until all slough 
and gangrene have been removed and granula 
(tons have completely filled the incised area 
Lpithelization follows rapidly thereafter 

Success with this type of case is dependent to 
a great degree upon the status of the collateral 
circulation m the extremity since the underlv 
mg vascular change is due to arteriosclerosis 
obliterans For determination of this point an 
oscillometer is indispensable and yields mfonna 
tion that can be gained in no other way In r 9*9 
SUbert and I observed that an oscillometnc read 
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ii left above Case 6 \fied 66 years Diabetic 
infection arising in plantar callus tendon sheaths laid wide 
open Oscillometric index at right ankle 4 o 
big 12 left center Case 6 Partial healing with 
secondary gangrene of second toe 
fig 13 left below Case b Extension of infection to 
dorsum of foot 

F>g 14 right Case 6 Completely healed 

mg of zero at the ankle usually indicates a bad 
prognosis in gangrene due to thrombo angiitis 
obliterans A reading of o 5 or more at the ankle 
on the other hand is usually indicative of a fairly 
good collateral circulation This observation may 
be utilized in diabetic gangrene in about the 
same manner, namely, an oscillometnc reading 
01 zero at the ankle in diabetic gangrene with in 
lection indicates very little chance for successful 
conservative therapy However, a reading of o 5 
or more at this level means that conservative 
control of the infection even in the presence of 
gangrene should be tried along the lines mdi 
cattd above 

It vs a strange fact that m many instances even 
with a good oscillometnc reading an infection 
originating in a callus, corn, or mterdigital space 
Jhhy produce secondary gangrene of one or more 
°es a ter a period of a week or 10 days This may 
ccur in diabetics in their early 30's, who without 
n ection probably would not develop gangrene 



the knee Primary union 

at all This ty pe of gangrene, secondary to infec 
tion in extremities with good oscillometnc read 
ings, is of a benign tyqie and should not cause 
undue alarm The extremity with a zero oscillo 
metric reading at the ankle and primary gangrene 
complicated by a secondary infection presents 
quite a different problem Although conservative 
therapy may be tried here with the same tech 
mque, it is usually unsuccessful because of the 
rapid spread of gangrene to important weight 
bearing portions of the foot with no tendency or 
indication of healing or granulation Such a 
zero” foot requires amputation through the 
lower part of the thigh according to the tech 
mque described elsewhere (2) The extremity 
with an oscillometnc reading at the ankle of o 5 
or more with either infection or gangrene or both 
to such extent that the weight bearing portion 
of the foot appears to be completely destroyed 
may also require amputation ^but of a different 
type 

Tor this form of diabetic gangrene the following 
operative technique has proved successful in my 
hands A circular incision is made about 8 inches 
below the lower border of the patella through 
skin and soft tissues down to the tibia and fibula 
The incision is extended proximally for about 3 
inches down to the lateral surface of the fibula, 
the muscle planes being separated gently until 
the bone is reached With a Gigli saw the fibula is 
removed at the upper and lower limits of the 
longitudinal incision The operative field is now 
similar to that encountered in operations above 
the knee The soft tissues are gently retracted 
proximally and the tibia is sawed through about 
2 inches proximal to the level of the circular skm 
incision By this technique the fibula is removed 
about 1 inch higher than the tibia The sharp 
anterior ridge of the tibia is beveled off with 
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either a saw or bone forceps The muscles arc 
sewed over the end of the tibia and are fastened 
to the fascia anteriorly The incisions are sewed 
with careful approximation of skin edges To 
avoid reactions in the tissues silk instead of catgut 
is used throughout both for ligatures and sutures 

As a rule the patient may be out of bed a day 
after the operation in a wheel chair Sutures 
ma\ be remov ed on the fifth or sixth day and the 
patient sent home in 8 to 10 davs No tourniquet 
is used and c\ clopropane anesthesia is preferred 
With an oscillometnc reading of o 5 at the ankle 
and with careful technique pnmarv union should 
be obtained routinely 

sum w VRX 

In the diabetic patient gangrene differs from 
thrombo angiitis obliterans in that infection plavs 
a verv great rflle 

Infection in diabetic gangrene heretofore an 
almost certain indication for amputation can be 
satisfactory controlled with the use of a new 
chlorine antiseptic azochloramid 


An oscillometnc reading of o 5 or more at the 
ankle level indicates 1 favorable chance for sue 
cess of conservative therapv If amputation is 
necessary in this type of case it mav be per 
formed below the knee with excellent results by 
a new and simpler technique 
In the zero case amputation if required 
must be done through the lower third of the 
thigh silk is used for ligatures and suture, and 
the stump is closed without drainage 
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REPAIR OF LARGE DEFECT S AFTER REMOVAI Or 
CANCFR OF THE I IPS 

LRNLSI M DAI AM), MI) I A CS, Boston Mass ichusetts 


S MALL carcinomas of the lip mij be excised 
by the classical V incision without de 
forming the lip (Fig i) The larger the 
lesion, the wider must be the V and the 
lower the apex of the V This operation is not 
satisfactory for lesions over 2 centimeters in di 
ameter, for it makes the lip so narrow that the 
performance of secondary procedures ma\ be 
necessary 

A method for total restoration of the low er lip by 
using flaps from the nasolabial folds has already 
been described b\ the writer* This operation 
gives a satisfactory result from the co metic 
standpoint However, the new lip is devoid of 
muscle and serves only as a dam for food and 
saliva 

The problem discussed in this paper is that of 
reconstruction of the lip when from one third to 
two thirds has been removed The operation 
often described consists in making lateral incisions 
from the commissures and parallel incisions from 
the lower edge of the defect outward and in mo\ 
mg a skm and muscle flap directly inward This 
gives a tight and awkward lower lip and a re 
dundant and overhanging upper lip, because the 
orbicularis has been divided on each side and its 
function has been destroyed 
The orbicularis ons is a muscle or group of 
muscles which encircles the mouth, passing from 
one lip to the other (Fig 2) Fibers of other 
muscles of the face, anchored on the upper and 
lower jaws, pass into and help make up the 
orbicularis ons Practically it may be considered 
Tif c,rcu ^ 3r m uscle suspended by muscular fibers 
the muscles on either side of the mouth exert 
sufficient pull to make the mouth a horizontal slit, 
the commissures being the ends of the slit It is 
important to realize that the union of the mucous 
juembrane with the skm is the same on all por 
tions of the upper and low er lips and is no different 
at the commissures Because of the^e facts the 
^°n i >0n commis sures may be changed at 
will by altering the muscle pull 


T as,lc an< * Tumor Clinics Massachusetts Genera 
L,, on< lville Hospital and Westfield Sanatorium (Cance 
( (Massachusetts Department of I ublsc Health) and th. 

t n ; Huntington Memorial Hospital 
Veu. r 1 ? , 7 le . st '1 Plastic reconstruction of the lower lip 
En 8hml J Med i 93 , 20 , \, 0 24 December 10 


We have not been satisfied with any operation 
that interfered with the function of this muscle 
and that left not only a useless segment of muscle 
in the upper lip, but also fragments of functionless 
muscles in the lower bp Such a result is similar 
to that seen m the rectal sphincter when multiple 
incisions have been made It occurred to us that 
the orbicularis ons and the commissures could be 
rotated Would not a small mouth wath normal 
“musculature be better than a large mouth with no 
function of the lip 5 While we were contemplating 
the possibilities, a man with a particularly large 
mouth and with a wide, superficial low grade 
carcinoma consulted us and the operation about 
to be described was performed The result was 
\erv satisfactory and wc have now used this 
method in 23 cases It is equally satisfactory in 
either the upper or lower lip 

TECHNIQUE OF OPERATION 

The lesion on the lip is excised with a wide 
margin (1 cm) of normal tissue (Fig 3) The 
incision is made rectangular in shape and extends 
down to the fold between the lip and the chm 
The corresponding mucous membrane is also re 
moved, but it is not necessary to remove so much 
as is removed from the skm The mucous mem 
brane is separated from the muscle and skin for a 
distance of about 2 inches out on the cheek (In 
dissecting up a mucous membrane flap it is alway s 
desirable to sav e as much fat on the mucous mem 
brane as possible to insure a good blood supply ) 

Incisions are made for a distance of 2 to 3 centi 
meters laterally from the lowest part of the defect 
These incisions he just below the orbicularis oris 
Curved scissors are inserted in the wound and 
with the scissors curved with the muscle, any 
fibers from the adjacent muscles are divided up u> 
about one half inch above the level of the com 
missure Bleeding is checked by a temporarv 
pack, but care must be used not to divide the 
facial artery 

It is now possible to close the defect Since we 
have separated the mucous membrane from the 
muscle, we can now exert a medial pull on the 
mucous membrane and a rotary pull on the muscle 
and skm The mucous membrane is sutured from 
the gingival margin to the vermilion border with 
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Hg j Tcchni|ue of operation for closing large defecl in 
lowtrlip 1 thecarcinomaof the low rr bp has been exci ed 
leaving a rectangular defect I ateral incisions are made 
fnm the lower border of the defect i the mucous mem 
brane is separated from the skin an I muscle 3 thedigita 


tions of the peripheral muscles to the orf icularis ons are 
divided 4 closure of the mucous membrane j closure of 
the muscle and skin 6 complete closure of the wound \ 
small trianje of tissue has been removed from the lo er 


operable glandular metastases at the time of oper 
ation and died within a \ear The other is a \en 
recent case and the fourth attempt at closure was 
successful 

Of 14 lower lip cases available for stud\ one 
died of neck metasta es 1 \ear after operation 
This patient had had a bilateral upper neck dis 
section with posilne glands Two patients had 
local recurrences one in the jaw and one m the 
lip Both are free from disease the first 2K jears 
after resection of the jaw and the second 4 months 
after x raj treatment of the recurrence All of 
the others are free from disease for periods from a 
few months to 4 \ears (Table I) Obvioush this 
method of treatment of such large lesions cannot 
be considered a failure 

Function in the 6 upper lip cases was satis- 
facton except in the heax il\ irradiated case which 
w as a failure The upper lip alone w as in\ ol v ed in 
two instances (Table II) One is well the other 
patient had one small recurrence xears follow 
mg treatment but is now apparentlj well The 
original lesion here was xerv extensile and tem 


poran palliation was all that was expected and 
the result is gratifjmg 

Twice thisoperation has been donem connection 
with the remoxal of extensne cancers invoking 
the upper lip nose jaw and cheek There has 
been no recurrence in the lip in either case al 
though one patient had further trouble in the jaw 
but this was successfullv treated bv irradiation 
The other is entirelj free from disease 4 jears 
later 

One patient had extensive disease of the nose 
and face as well as of the lip He had a rapid 
recurrence which did not respond to treatment 
and he is probablj dead The last case was the 
patient with cancer of the upper hp and commis 
sure with metastases in the neck from which he 
succumbed Cure was not expected 

This group is too small lo giv e us definite con 
elusions With onlj the lip involved the results 
are satisfactorj When other structures are in 
volved the results are onlj fair However as a 
part of exlensn e plastic procedures in rebuilding 
the face the method has a place 
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Fig 4 Casei a left Drawing made at time of operation Notethat about 
three fifths of the lip is involved and that about four fifths has been marked 
for removal b appearance 3 weeks after operation 



FigS Same case asm Figure 4 front and lateral views Note shape and size 
of mouth 


Case i L W Baker Memorial 11750 admitted to 
hospital November 1 1933 Two years previously he had 
developed a nodular area in the center of the lower lip 
One physician advised against any treatment but later 
anotherphysician had done a biopsy and found malignancy 
During these 2 years there had been a steady increase in 
size 

r ^ l \ examinatlon the middle one half of the lower lip was 
lound to be involved by an ulcerated indurated new 
growth 2 by 2 s centimeters in size The growth lay en 
tirely on the mucous membrane and did not involve the 
vermilion border One hard node was felt in the right 
submaxillary triangle 

Operation was done under general anesthesia and con 
sisted of a bilateral upper neck dissection from one sterno 
mastoid muscle to the other and a resection of the central 
. ree mirths of the lower lip with closure by the method 
escribed Following operation the temperature of the 
patient remained elevated to 10 1 degrees for 4 days then 
ecame normal He had a severe cough with much sputum 
f, en s his temperature rose to 105 5 degrees and 
ung abscess was suspected However the fever subsided 
apidly and there were no further lung complications The 
nal diagnosis was probable pulmonary infarction He was 
( ischarged 20 days after operation If e was able to eat w ell 
o could also whistle suggesting an intact musculature of 
is lip Microscopically this lip lesion w as an epidermoid 
“ramma with no glandular involvement 
Wnen he was last seen in December 1937 more than 4 
years after operation the cosmetic appearance was ex 
ceueiu and the scars were scarcely visible There has been 

no recurrence (Figs 4 and 5) 


Case 2 D R Massachusetts General Hospital 305664 
aged 62 years was admitted to hospital in Mdrch 1030 A 
lesion 1 5 by 1 5 centimeters on the left side of the lip was 
excised and the left submaxillary region w as dissected .The 
lip lesion was a grade * epidermoid carcinoma and the 
glands were negative One year later a second carcinoma 
grade 1 was excised from the right side of thelip 

On December 26 1935 the man appeared with a recur 
renceon the left side adjacent to the old scar and extending 
to the commissure An excision of about three fourths of 
the remaining lip was done with the usual type of plastic 
closure Right side of neck dissected 1 week later Patho 
logical reports show ed lip grade 3 epidermoid carcinoma 
neck glands negative Recovery satisfactory except for 
slight separation of w ound w ith a resulting notch 

He was well until February IQ38 when he showed a 
recurrence 2 by 1 centimeter This was apparently due to 
impingement of one solitary upper tooth on his tight lower 
lip After the tooth was removed the recurrence disap 
peared under x ray therapy (Fig 6) 

Case 3 I McG Massachusetts General Hospital 
350012 aged 63 years was admitted to hospital on Decern 
her 4 *935 Examination revealed a carcinoma of the 
center and left side of the lower lip 2 by x centimeter of 
6 months duration w ith no palpable nodes Fxcision of the 
lesion was done with the usual closure by plastic taking 
the flap from one side only One week later a left upper 
neck dissection was done The pathological report was 
grade 2 carcinoma of lip glands negative On January 31 
1938 he was free from recurrence (Fig 8) 

Casi 4 M V Massachusetts General Hospital 330243 

aged 63 years was admitted to hospital June 30 1933 He 
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tiR A Case* a left Carcinoma of the upper lip before operation b result4 months 
Jter I atient has been free from disease for over 4 years 



<S*s^ 



h»g / lamiroma of the upper lip The same technique has been earned out as in 
the opera (ion for carcinoma of the loner lip 


had a lesion on his loner lip which had been present iy 
years and for which he had received three radium treat 
ments without benefit The middle half of the loner lip 
n as in\ oh ed in an outcropping new growth 4 by i scenti 
meters In the left submaxillar} region a firm node i 1 y 
i centimeter was palpable 

On July r 193 1 the middle two thirds of the hp was 
excised and the defect « as closed by rotating the orbicularis 
muscle with the skin Ten days later a bilateral upper neck 
dissection was done The pathological examination was 
grade * epidermoid carcinoma of the lip w ith no carcinoma 
in the neck The lip wound separated entirely after the 
second operation presumably due to ligation of part of 
the blood supply and a secondary suture was done 

He was not seen again until September * 1936 (3 yrs 2 
months alter operation) when he returned with a tiny 
fistula in the old scar which had been present since the 
first operation There was no recurrence in the lip or neck 
The fistula was successfully closed (Fjg 9) 


Cases U R I ondulle Hospital 11641 a„ed 46 
years was admitted to hospital November 7 1936 The 
outer third of the lower lip was involved in a narl nodular 
growth while the middle third showed more superficnl 
indurated areas \ hard node 1 by 1 b\ 1 centimeter of 
4 months durations as felt in the left submaxillary region 
On November 9 1 left upper neck dissection was done 
and the involved portion of the lip was removed The 
defect was closed in the usual manner Pathologically the 
grow th w as a grade 2 epidermoid carcinoma and the gland* 
showed only hyperplasia No dissection is contemplated 
for the other side 

In February 1938 there was no recurrence in the hp or 
neck The cosmetic result was satisfactory although the 
loner lip was still somewhat tight 
Cvse 6 P C Pondville Hospital 1 1914 aged 64 yenr* 
v as admitted to hospital January 7 1937 Examination 
show eda papillary carcinoma t 2 centimeters in diameterin 
the left central portion of the lip with small movable nodes 
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Iig 8 Case 3 a left Carcinoma of lower lip involving nearly one half the lip 
b result after operation In one the phstic operation has been clone on one side only 
Note the new commissure Patient free from disease ov cr 2 > cars 



Fig 9 Case 4 a left Carcinoma of lower lip before operation b result 3 > ears 
later A persistent sinus has just been closed The lymph nodes in both sides of 
the neck were negative 


ne ac hsubmaxillar> region A rectangular area was excised 
1 t. a P la sticwasdoneon Januarj 18 Llev en days later a 
tmn «v r n , ec k dissection w as done Pathological examina 
hvrJ 1 ed a S rade 1 epidermoid carcinoma of the bp w ith 
«WerpIasia of the lymph nodes 
J! >s one of the more recent cases in the series The 
e P 05to Perative result is satisfactory There was 
no recurrence up to October 1937 
«« j Pond voile Hospital 8805 aged 78 years 

exien« mitled t0 hospital December q 1934 He had an 
Prevm« c carc,n oma of the lower lip of 2 years duration 
seerk trea l mcnt had consisted of desiccation and radium 

active 1 an °tner institution A large radiation ulcer with 
palpable™" 1 " " aS P resent but no lymph nodes were 

was ° f the I°a\er lip measuring 3 bj 2 centimeters 
nioue p!i a , nd th f defect " as closed by the usual tech 
cinorm i ' al “ ol °g ,ca l examination revealed epidermoid car 
tmn was^done Tadiatlon reaction No neck dissec 

|, e ^l e dled on January 25 1936 of pneumonia I here had 
recurrence of the lip lesion 

was j , Pondville Hospital 7650 aged 05 years 

showe,f?“ ed t0 hos P ltal W ^ *934 I xammaUon 
liD0f ?mnn,K in r a of the central two thirds of the lower 
treatment Tfc d ^ ratl0n ^he P atie nt had had no previous 
"ere ve^bad Ti aSSermann les , t was P^Uive His teeth 
There vv ere no palpable lymph nodes in the 


neck His general condition was poor m that he was just 
recovering from an operation for a perforated duodenal 
ulcer 

Several days were consumed in extracting teeth and 
cleaning up his mouth Operation was done under novo 
cam \ segment of lip measuring 5 by 2 5 centimeters was 
removed Healing occurred promptly in spite of a very 
tight wound closure The pathological report was epider 
mold carcinoma grade 1 No neck dissection was done 
but it was our intention to do it if nodes appeared 

In June 1937 his local clinic reported that there was no 
recurrence 

CvsFq V D Pondville Hospital 5969 aged 56 years 
was admitted to hospital March 28 1933 \ \ excision 

was done for a small lesion on the lower lip reported as 
epidermoid carcinoma grade 2 The patient refused neck 
dissection Deep x ra> therapy (2400 r units) was given to 
the left neck 

Three years later he returned with a new lesion im 
mediately adjacent to the old scar size 2 5 by 2 5 centi 
meters \ firm node was palpable in the left submaxillary 
region 

A bilateral neck dissection and a wide excision of the lip 
lesion with plastic closure were done at one sitting There 
was some separation of the lip wound during the next few 
days with sepsis in the right side of the lip The patho 
logical report showed a grade 1 lesion on the lip with no 
involvement of the neck nodes 
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I ig 10 Cw q i left Carcin 
liter I aticnt well 4K years 




I ir ii Ca c 14 a left Carcinoma of lo er lip before operation b re ult a weeks 
after operati in I alimt well 4 years 


He was examined in his l ical clinic in January 1037 and 
found to be free of <h ease \ cial u orker made the same 
report October 22 193, 

\ ufe— It was a mistake to do the lip and the neck opera 
tions at the same sitting (In; 10I 
C\se 10 U C I ondvillc Hospital 8237 iped 73 jears 
came to the outpatient department August 2 1934 for 
alvice about an ilive sized lesion on the lower lip \\i le 
excision was advised an 1 the man was sent back to hi own 
hospital ' here the 1c 1 n had priAi lusly been trcatel by 
x ray At that ho pital the Usnn a as trcitcil by electro 
coagulation He returneil to us \ months later with a large 
defect in his lip with apparently active new growth but 
no palpable lymph nodes He was drooling constantly 
\\ ide excision \ ith plastic closure \ as done on Novem 
ber $ 1934 Three months later a skin graft was pi iced 
inside the lower bp to provi le a sulcus bet een the lip and 
ja Tissue removed at these two operations showed no 

Three months later he appeared w ith a recurrence at the 
base of his lip and also involv cment of the jaw Resection 
of the lower jus v as d me by Dr C \\ Taylor Later 
several plastic operat ons were d ne by I>r Taylor to 
restore his lip and buccal mucosa Both sides of the neck 
v ere di seeled at sejaraie sittings an ! gra f i larcin ima 
was fi und in the nodes 

hi June zqjV there 11 as n> 1 silence of recurrence 
latient had no complaints except for some drooling of 
saliva He had been able to maintain his weight fairly v ell 
CASE it J L I ondulle Hospital 9781 aged 74 years 
was admitted to hospital August 27 1935 Examination 


showed a carcinoma mea uring 2 j by i 5 centimeters on 
th right si le of the lip with a smallir lesnn 05 by os 
centimeter at the left of the midlme There were no 
palpable nodes in the submaxillary areas but there was a 
small one in the submental tmngle He hi 1 previously 
received several x ray treatments without benefit 

He also had a hard tumor miss in the r gbt inguiml 
rej ion extending into the right lower al d miml quadrant 
Ttere was 1 marked induration of the epididymis with 
thickening a! mg the v as deferens There vv as a scar alon 
the iliac crest from an operati in 13 yiars before thetfetaif 
of v hich ere n it know n This mass v as apparently not 
primary in the gemto-urinary or gastro intestinal tracts 
and its exact nature was unknown 

Operation was done on Scptemlxr 1 193s unfer Deal 
anesthesia About t o thirds of the lip ' as removed The 
lip healed w ithout ditT culty The patholc gica! report was 
epidermoid carcinoma grale 2 One month liter the 
wound was well healed Ife died at home 1 month after 
operation apparently from his abdominal condition 
Cvse 12 J\ Pondvillello pital 8724 aged 67 years 
was admitted to ho pital November 21 10 14 He ha 1 an 
ulcerated carcinoma mv ol ing t he left half of t he t » er up 
ithout palpable lymph nades He ha 1 previ u hat 
radium treatments and a submental di ecti n v ith tern 
porary improv ement in the bp le 1 in . 

Several bad teeth were removed the k 1 n v as exci eu 
and a plastic as done The pccimcn measured ? s oJ 
2 5 by 2 centimeters an 1 pathological examination sho veo 
epidermoid carcinoma grad 1 No neck dissection v as 
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OnFebruary4 1937 hew as examined and was free from 
disease There were no palpable nodes 

\ Public Welfare report said he was all right in Decern 
her 1937 

Case 13 J D 1 ondville Hospital 8185 aged 69 years 
was admitted to hospital July 28 1934 Examination 
how ed carcinoma of 8 months duration involving the 
central hatf of the lower lip with ulceration and induration 
One small node was palpable in the right submaxillary 
triangle 

The middle two thirds of the lower lip was removed 
under novocain the specimen measuring 3 5 by 2 5 centi 
meters lathological examination revealed epidermoid 
carcinoma grade 2 The wound healed well and 2 weeks 
later a right upper neck dissection was done The nodes 
showed no cancer Dissection of the other side was advised 
but refused by the patient 

He died June 4 1933 of coronary heart disea e without 
recurrence of the cancer 

CAsr 14 J C Pondville Hospital 7698 aged 77 years 
was admitted to hospital April s 1934 The lower lip was 
involved by an ulcerated destructive new growth There 
were no hard nodes in the neck 
The middle two thirds of the lip was excised under novo 
cam and the defect closed There w as some sepsis in the 
wound and a fistula developed This healed rapidly how 
ever Pathological examination of a section of lip 4 by 2 5 
centimeters show etl epidermoid carcinoma grade 2 

No dissection of the glands was done He was free of 
disease in September 1937 The cosmetic result was very 
good He was edentulous but wished to have teeth fitted 

if possible (rig 11) 

Case 15 A S Pondville Hospital 9^03 aged 54 years 
was admitted to hospital June 15 193s The left half of 
the lower lip showed a proliferating ulcerated carcinoma 
from the commissure to the midhne This had been present 
for 18 months and he had noticed a lump in the neck for 
4 months He had hard movable nodes in the submental 
space and a hard slightly fixed node in the left submaxillary 
area His teeth were very bad and these were all extracted 
before his lip was operated on The \\ issermann reaction 
was positive 

k segment of lip 5 b> 3 centimeters was removed under 
novocain and the w ound w as closed by a plastic operation 
ne pathological report w as epidermoid carcinoma grade 2 
Une week later a right upper neck dissection was done 
under ether He behav ed badly under ether and the second 


side was not dissected but later this was done under novo 
cam Microscopically the nodes in both sides of the neck 
showed grade 2 epidermoid carcinoma His hp and neck 
wounds healed well His mouth aperture was very small 

Fleven months later he returned with a massive recur 
rence along the left sternomastoid muscle down to the 
clavicle He received x ray therapy (1200 r) to the left 
lateral neck on June 16 1936 The growth was very rapid 
and he died on July 8 1936 of bronchopneumonia I atho 
logical examination at autopsy showed the same grade as 
previously and no metastases except in the neck There 
was no recurrence in the lip 

\ote — The operative note on the second neck dissection 
stated that a metastatic node was found along the internal 
jugular vein This should have been the deciding factor in 
doing a rad ical dissection on th is side Had this been done 
the outcome might have been different (I ig 12) 

Case 16 II II \\ estfield Sanatorium Cancer Section 
45 aged 64 years entered sanatorium on January b 1938 
Examination revealed a fungating mass just to the left of 
the midline on the lower lip involving the mucous mem 
brane and a small portion of the skin The mass was hard 
in consistency and measured about 2 5 centimeters in 
diameter His teeth were carious There was no evidence 
of glandular involvement On January 10 1938 thepatient 
had complete extraction of twenty one teeth Nine days 
later at which time there was satisfactory healing of the 
gums excision of the carcinoma with plastic to the lower 
lip was done under local anesthesia Convalescence was 
satisfactory except for two minor stitch infections which 
subsequently healed satisfactorily and the patient was dis 
charged on the fourteenth postoperative day The patho 
logical report was epidermoid carcinoma of the lower lip 
grade 2 \Y hen the patient was seen in the outpatient de 
partment on July 20 1938 the wound was well healed and 
the angles of the mouth w ere symmetrical There w ere no 
palpable glands The patient was working and m good 
general health (rig 13) 

Casf 17 \\ R Massachusetts General Hospital 94888 

agtd 65 years was admitted to the Tumor Clime in 
November 1937 He showed an indurated excavated 
lesion 2 by itf centimeters in size on the right side of the 
lower up There was an enlarged firm node under the 
angle of the jaw A biopsy was done but the specimen was 
unsatisfactory for diagnosis High voltage irradiation was 
given in three cycles from November to March One 
month after the last treatment it was felt that there was 
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persistent lisease present lie hid a deep ulcer from which 
saliva constant)) oozed He « as referred to the ho pita! for 
etcisioti 

rxemon \as clone on Aprils 1938 by a senior visiting 
surgeon tnd the patient was allowed to go home the fol 
lowing da> The stitches were removed t week later but 
the lower portion of the incision separated The patho 
logical report on the ti sue remov ed w as acute and chronic 
inflammation He was readmitted 3 weeks later and the 
Icfect now completely separate 1 was closed Again there 
was separation 

One month later a third attempt was made by the writer 
A he edges were txci cri and the type ol plastic described 
as Used On the ixth da> separatnn occurred At the 
f Mirth operation the method used was a combination of the 
one used previous!) and the one referred to earlier in this 
article and it 1 as successful The node in the neck has 
disappeared 

\otc — \ny attempt at surgery in a lip as heavily irra 
dnUlasthi one \ asilladvi ed and failure was inevitable 
Casl 8 \t \1 Massachusetts General Hospital 
3 i&irl aged 4*) ears was admitted to hospital in March 
iqj4 He presente 1 an in lurated ulcerated nodular tumor 
of the upper lip measuring 1 5 by z centimeters of but 6 
weeks duration \ dark held examination n as negativ e for 
pirochctes biopsy showed a benign epithelioma There 
were no palpable lymph nodes 
On March 28 1034 the lesion was excise! Closure w is 
l>v the same meth I lescnl cd frr the lower lip This was 
the first lime the operation had been use 1 on the upper lip 
Healing was uneventful I athological examination showed 
epidermoid carcinoma grade 1 

He was last seen on June 29 1038 Ifis scars ere scarcely 
visible and his mouth showed no appreciable narrowing 
There were no palpable lymph nodes and there was no 
recurrence in the loi er lip 

\«(e — No neck dissection was advised in this case In 
asmuch as this was a grade 1 carcinoma it was thought 
neck dissection was unnecessary unless nodes appeared 
Case 19 JX Pondi lltc Hospital 3643 aged 76 )ears 
was admitted to ho pital August 21 1931 Three years 
prev vouslyhe had receiv ed radium treatment to a carcinoma 
of the buccal mucosa at a hospital in a nearby state On 
admission to Ponlulle there was a large area of necrotic 
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carcinoma insi le the right cheek inv olving the commissure 
with a large perforation in the cheek There was also a 
hard fixed massin the subrnaxillary region Biopsy show ed 
adenocarcinoma Radium needles w ere used to destroy the 
lesions of the mouth and face and deep x ray was used on 
the neck The former cleared up entirely and the latter 
area showed marked improvement 

He returned in June 1934 with no recurrence in the face 
or mouth but the glandular metastasis was active and more 
irradiation was given His chief difficulty was from the 
defect caused by the destruction of his mouth cancer 
Nearly half of the upper lip together with an area at the 
commissure was missing 

fnSeptembcr 1934 the dense scar tissue w as exci ed the 
remainder of the upper lip was mobilized and the defect 
l as clo ed by uniting the edges of the orbicularis muscle 
and skin The result at first was ver) satisfactory but » 
few days later the wound was separate 1 and the defect 
was as bad as before 

In January 1937 he was again a patient in the hospital 
w ith active disease in the neck now giving him considerable 
pain He was 81 and no further surgery was done He died 
of cancer in the neck m June 1937 

A ole — This is one of 1 cases in the series in which total 
separation of the w ound has taken place Doubtless the 
irradiation was largely responsible for the failure 

Casf 30 J \\ \tassachusettsGeneralHosp1tal3jo737 
xgcd63)ears was admitted to hospital December 30 1935 
Thirty years ago he received x ray treatments to his nose 
and lace for lupus vulgaris hor 1 year he hai had an 
ulceration of his upper lip F xammation show cd an ulcer 
ated indurate i lesion a by 3 centimeters on the upper lip 
extending onto the right cheek There were no palpabl 
lymph nodes 

txcision of the lesion v as done on January a 
leav ing 3 full thickness defect on the bp and a large defect 
on the cheek The lip defect was closed by rotating the 
commi sures and the muscles The remainder of the defect 
w as closed by a sliding flap from the cheek The immediate 
result w as satisfactory The pathologist reported a grade 1 
epidermoid carcinoma 

On June 1936 he appeared with a 2 by 2 centimeter 
recurrence in the center of the upper lip He received fngn 
voltage x ray treatment (jioo r units) but be did not com 
plete the treatment planned 
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On \ugust io 1936 he was admitted to the Pond' die 
Hospital (11275) still with active disease He was given 
deep x ray (1800 r units) and discharged on August 25 
1936 He has not been seen since, but a letter from his local 
clinic stated that his disease w as ver> extensive and he has 
probably died 

Cvse ai M C Massachusetts General Hospital (Phil 
lips House) 32558 aged 42 years was first seen on Novem 
her 7 1933 His lesion began on his eyelid 14 years ago 
and slowly advanced without treatment for 9 years lie 
was then seen by a surgeon who advised exenteration of the 
orbit but this was refused Inasmuch as he was a Christian 
Scientist he never felt the need of medical care until 
admission 

Txamination showed a large ulceration on the right side 
of the face with active indurated edges The disease in 
volved the right side of the nose about half of the upper 
lip the outer third of the lower lip the antrum orbit right 
frontal sinus zygoma malar bone and the tissues over the 
iscending ramus of the jaw 1 here w ere no palpable lymph 
nodes 

On November 14 1933 a very extensive electrosurgical 
excision and electrocoagulation w as done follow ing ligation 
of the external carotid artery It was possible to encircle 
all the disease except one area on the posterior wall of the 
frontal sinus where there was erosion through to the dura 
I ollowing operation he received deep x ray treatment to 
the entire wound but particularly to the posterior wall of 
the frontal sinus In March 1934 plastic operations were 
started T he follow mg y eat reconstruction of the right side 
of the nose the upper lip lower lip and entire cheek was 
done until theonly defect left was the orbit and the frontal 
sinus 

The operation described in this paper was used to recon 
struct the upper lip and it was possible to rotate the lip so 
that hair bearing skin was used for the entire upper lip 
This made it possible for the man to grow a mustache and 
to help cover the scars 

There has been no recurrence of his carcinoma in 4>£ 
years The reconstructed mouth has been very satisfactory 
Case 22 S M Huntington Hospital 341089 aged 63 
years was admitted to hospital on September 26 1934 
1 xamination showed an extensive lesion of the left side of 
the nose at the ala involving the upper lip and extending 
through the hard palate into the mouth It had also 
destroyed part of the nasal septum The lesion had been 
resent and increasing in size for 15 years Biopsy showed 
asal cell carcinoma 

On September 26 1934 electrosurgical excision was done 
under avertin anesthesia One inch of the upper lip the 
septum the turbinates on the left the left ala andaportion 
of the upper jaw were removed Flaps were mobilized and 
the upper lip was reconstructed across the defect in the 
bone 

Later reconstruction of the rose was done from forehead 


flaps An upper denture was made to fill the defect in the 
upper jaw and to bring the upper lip gradually forward 
In March 1937 a recurrence appeared in the nose and 
on the upper jaw behind the defect Flectrocoagulation 
w as done tw ice and high v oltage x ray treatment was giv en 
New carcinomas of the hand have been effectively treated 
There has been no recurrence in the upper hp on which the 
plastic w as done It is doubtful if there w ill be a permanent 
cure in this case but the plastic procedure has had a part 
in giving him palliation The patient was last seen on 
September jo 1938 

Case 23 C C Massachusetts General Hospital 5255 
aged 70 years was admitted to hospital first on September 
8 1933 She gave a history of having had lupus vulgaris of 
the nose and lip 50 years before A basal cell carcinoma of 
the upper lip was removed by another surgeon In June 
1934 a recurrence was removed by the writer In Novem 
her 1935 she returned with extensive involvement of the 
entire upper hp and of the tip of the nose which had already 
been badly damaged by the lupus 

A radical removal of the entice upper Up was done with 
reconstruction by the usual technique 1 he nasal lesion 
was also excised Pathologically this was a basal cell 
carcinoma with foci of keratinization and with a few 
tubercules Recovery was uneventful the function of the 
Up is satisfactory but the cosmetic appearance is far from 
good 

She remained well for nearly 2 years when a small ulcer 
appeared in the center of the scar This did not respond to 
irradiation and was excised It proved to be a grade 3 
epidermoid carcinoma The defect was closed by an im 
mediate thick skin graft She is now 75 and works regularly 
as a housekeeper Hve years ago it was considered doubt 
ful if her heart would stand up under any operation 

SUMMARY 

An operation is described for the reconstruction 
of either the upper or lower lips when an\ amount 
less than the total width of the lip has been re 
mov ed The adv antage of this operation is that it 
leaves a completely intact musculature of the 
mouth The only disadv antage is that the mouth 
is smaller than normal 

The cosmetic results in the patients operated on 
by this method have been satisfactory The func 
tional results have been good 
As a curative operation it appears to be ade- 
quate, although few of the patients have been 
followed more than 3 years 

Case histories of 23 patients upon whom the 
operation has been used are presented 
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T HERE has accumulated in the literature 
a small number of cases of isolated pa 
raly ses of the dorsal interosseous ner\ e 
Though this group is small 1 1 is an exceed 
ingl> interesting one not only on account of the 
curious clinical picture but also because there 
has been no satisfactory explanation of the causa 
live factors 

The s\ ndrome consists of the progressive pa 
rah sis and subsequent atrophy of the muscles 
mnenated by the dorsal interosseous nerve The 
onset mu be gradual or furl} rapid and is mam 
fested first in the topical case l>> the inability 
to extend the little finger In time the fourth 
linger is affected in the same wax and then re 
lentlessh the third second and index finger and 
finally th* thumb In the full blown case the 
afflicted person is unable to extend any of the 
lingers or extend and abduct the thumb \\ asting 
of the bellies of the extensor muscles of the fingers 
eventually follows so that the dorsum of the fore 
arm becomes atrophied Reaction of degenera 
lion to electrical stimulation occuro w the«e mus 
cles The extension of the wrist though impaired 
is relatively preserved owing to the fact that part 
of the extensor function of the wrist is carried out 
by muscles not innervated by the dorsal micros 
seous nerv c The paraly sis has not been accorn 
patued b\ an\ disturbances of the sensory in 
nervation of the hand or arm There have been 
no spontaneous recov cries or for that matter any 
produced by therapeutic measures 
Several speculations have been advanced to 
explain the syndrome \\ oilman and Learmonth 
who published reports of cases proposed on the 
basis of their one ease in which operation was 
carried out that the paralysis is caused by an 
anomaly in the course of the nerye They ad 
mitted howeyer that this hardly seemed a satis 
factory explanation 

Guillain Georges and Courtellement ug 
gested that the cause might he in chronic trauma 
to the nerve produced by too frequent pronation 
and supination of the arm since the nerve passes 
through the substance of the supinator brevis 
muscle Grigoresco and lordanesco were of the 
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opinion that direct trauma to the nerve possibly 
accounted for the paralysis m their case On 
analysis however none of these explanations 
serves to explain all of the clinical facts noted in 
these cases The opportunity to study cases 
recently prompted a review of the io cases re 
corded in the literature and on the basis of this 
analysis to advance a tentative theory which 
though it requires future verification seems ade 
quately to account for the entire clinical picture 
Casf i 1 he patient was a 41 ) car old dairy farmer v ho 
was admit te I to the neurosurgical ser tee of Dr Francis C 
( rtnt complaining of inability to open hts hand and of 
wasting of hisforearm Jlis work consisted chiefly of milk 
ing jo co vs twice daily a task that he had performed for 
JSJcars About 5 months before admission while crankinjt 
a tractor the crank bucked and threw him backward 
wrenching hisarm Immediately afterward his forearm and 
v mt felt «ore and he consulted a physician He could find 
nothing wrong but took an x ray picture which hoiever 
was reported negative lie continued working and the 
sorene s wore off He noticed shortly after this incident 
that when he shook hands with friends he hid diff cutty in 
relmqui hing hi* grasp When he observed his trouble 
<lo el> he foun l that it was due principally to inability to 
extend his fifth and fourth fingers fn the (otto mg 3 
months the third secon 1 and index lingers became weak 
and this interfered with his work Tow ard the en i of milk 
mg 9 co v the final stripping of the udder requires t 1st 
mg of the hand necessitating a degree of ulnar deviation 
this he found he "as unable to do well He gradually be 
came a varc that the back of his forearm appeared thinner 
\ month before admission the back kick of an automo 
bile c rank agltn threw him and he experienced a tin mg 
throughout the forearm for several hours Subsequent to 
this second accident he found that after milking a "hue 
there w as rapid fatigue of his arm and an unpleasant draw 
ing sensati in extending from his wrist to bis elbow 
The general physical examination was essentially nega 
tive lie po sessed an unusually powerful muscular de- 
yelopment The neurological findings were limited to the 
right arm and hand There was inability to extend any of 
the f ngers and to extend and abduct the thumb the weak 
ness was greatest rn the fifth and fourth fingers (Fig 1) 
The opposing function of the thumb v as intact flexor 
p > ver of the fingers « as normal and his grip was equal to 
that of the left He v as able to extend the wnst though 
weakly The forearm was vasted oyer the dorsolateral 
aspect and this w as emphasized by the compensatory b> 
pet trophy of the braehioraduhs and extensor carpi radian 
lon^us muscles Both these muscles derive their innerva 
tion from the radial nerve just above the origin of lie dors 1 
intero scous nerve (big a; Radial deviation was possible 
though ulnar d v uition was not Just befo the elbow in 
the region of the insertion of the radial head of the bicjjP® 
tendon there w as a point so tender to leep f ressuf* y t 
upon it caused the patient to wince The tenrttr 
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Fig i There is paralysis of extension of the fingers and 
thumb of the right hand The wrist is partly though in 
completely dorsiflexed The fingers already show a mild 
degree of flexor contractures Case i 

ness was sharply localized and there was no radiation of 
the pain Electrical stimulation showed that the common 
extensor the extensor carpi ulnans and the extensors 
pollicis longus and brevis were inactive to stimulation car 
ried up as high as 250 volts Stimulation of the radial 
nerve directly w ith galvanic current failed to provoke move 
ment in any of the muscles supplied by the dorsal inter 
osseous nerve The brachioradialis and the extensor carpi 
radialis longus reacted promptly 
Operation to explore the nerve was offered to the pa 
tient but he refused because no definite assurance of 1m 
prov ement could be given him 
Case 2 The patient was a 32 year old woman admitted 
to the neurosurgical service of Dr Francis C Crant in 
May 1938 complaining of inability to open the fingers of 
her left hand The patient had been a corsetiere for 5 years 
before the onset of her trouble About 4 years before ad 
mission she began to notice that she could not open the 
last three fingers of her left hand This w as brought to her 
attention mainly through a feeling of weakness in these 
fingers noted when she attempted to pulldown a corset 
In performing corset fittings she pulled the lower edge of 
the corset forcibly down over the hips of the customer with 
her left hand and held it so while pinniog with the right 
hand She fitted from 12 to 15 corsets daily and stated 
that at the end of her working day her left arm and hand 
were always very tired Occasionally during the day it 
cramped from the strain and she had to massage it 
In the 6 months following the onset of weakness of her 
last three fingers the weakness spread and involved her 
index finger and thumb so that she was unable to open any 
of her fingers Since then there has been no change except 
that lately her fingers curl in toward the palm and are 
difficult to straighten out In the past 3 y ears she has also 
been aware of a gradual wasting of her forearm Massage 
and heat treatments have not helped her 
The general and neurological examinations were normal 
except for the condition of her left arm There was a 
paralysis of extension of all the fingers of the left hand and 
a paralysis of abduction and extension of the thumb (Fig 
3) The ulnar and median functions were all present and 
intact The wrist could be weakly extended and the hand 
could be freely ulnar deviated but could not be radially 
deviated There was a mild degree of contracture in the 
unopposed flexor tendons of the fingers The bellies of the 
extensor muscles of the fingers were atrophied causing 
marked wasting of the forearm The brachioradialis and 
extensor carpi radidlis longus were again preserved but 



Tig 2 The two forearms are compared to demonstrate 
the marked atrophy of the bellies of the extensors of the 
fingers of the right arm The contrasting hypertrophy of 
the brachioradialis and extensor radialis longus muscles is 
clearly depicted These latter receive their innervation 
from the radial abov e the origin of the dorsal interosseous 
nerve Case 1 


in this patient not hypertrophied The muscles innerv ated 
by the dorsal interosseous nerve w ere entirely unresponsive 
to electrogalvanic stimulation even when carried up to 
250 volts The brachioradialis and extensor carpi radialis 
longus reacted promptly to normal threshold stimulation 
Sensation was examined minutely with graduated von Trey 
hairs and thorns but no sensory disturbances were found 

Approximately 2 inches below the bend of the elbow over 
the insertion of the radial head of the biceps tendon was a 
point exquisitely painful to deep pressure The patient 
cned out when it was pressed upon She had not been 
aware before that there was a tender spot On deep pres 
sure it was possible to feel a small nodule sliding under the 
fingers and this seemed to be the most tender site (Fig 4) 

It was suggested to the patient that exploration of the 
nerve offered the only possibility of relief but since no 
assurance of cure could be offered the patient refused 
operation and left the hospital 

ANATOMICAL FEATURES 

It appears that the solution of this sjndrome 
ma> depend upon certain pathological processes 
and more especiall> upon certain anatomical fea 
tures which heretofore have not received recogm 
tion in the published reports 

Briefly , the radial nerve terminates a few centi 
meters abov e the lateral condj le of the humerus 
by dividing into the dorsal interosseous nerve and 
the superficial radial cutaneous nerve The dorsal 
interosseous nerve descends m the cleft between 
the brachialis and brachioradialis muscles, passes 
under the extensors carpi radialis longus and 
brevis, turns obliquely and pierces the supinator 
brevis muscle It emerges at the lower border of 
the supinator and breaks up into two mam 
branches one of which supplies the common ex- 
tensor, extensor carpi ulnans, and the extensor 
digiti quinti propnus The other innervates the 
abductors pollicis longus and brevis and the ex 
tensor indicis propnus The superficial radial 
which is entirelj sensorj pursues a more super 
ficial course in the arm and continues down the 
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1 'K .» In tin patient then is p-tralvsis »f extension of 
tlteiinp r mil thumb f the lift hmtl with an advanced 
I prei f tli't nontrvetures 1 he ivri t can «till Le ntill) 
vtend I 1 h wasimp >f the forrum is quite noticc.il le 


I ir 4 The dot on the left upper forearm indicates the 
p< int beneath » hich there is extreme tenderness This 
corre pon Is to the location of the bicipitoradial and inter 
> eous burs* of the ellxju There is an exactly umlir 
|v*mt in the first case Case i 


ndtil border to supnlv the wiuor\ area of the 
ndnl nerve on the back of the thumb and the 
anatomical snulT box 

The anatomical fact which nt believe to be 
high!} important in the explanation of the parah 
sts of the dorsal interosseous nerv e ts the relation 
ship of the nerve to two bursa, of the upper fore 
arm Just before the nerve penetrates the supi 
nator brevis it skirts lateral and posterior to the 
biopitoradial and interosseous bursa; of the elbow 
It is dosel} applied to the posterior walls of these 
burst No mention of this relationship is made 
in the standard texts on anatom} As a matter 
of fact onl} the most meager descriptions of the 
bicipitoradial bursa could be found on consulting 
Cunningham s Gra} s I icrsol s and Morris 
anatomies and there was no mention made what 
ever m these works of the interosseous bursa of 
the elbow However m Told t s litas of Inalomt 
section on m}olog} these two bursie are well 
depicted and described as follows The mteros 
seous bursa of the elbow is m contact with the 
interosseous membrane and the oblique ligament 
posteriori}, projecting forward it separates the 
tendon of the brachiahs anticus on the inner side 
from the tendon of the biceps and the upper part 


of the insertion of the supinator brevis on the 
outer side The bicipitoradial bursa lies medial 
to it separated partlv by the tendinous insertion 
of the biceps tendon These two burs-e appar 
cntl} facilitate the movements of the biceps ten 
don Tigurc 5 indicates the close application of 
the dorsal interosseous nerve to these bursa 

T>rDVC710\± FROM AtvATYSlS Oi CYSES 
fcvidcnce can be adduced from the anal} sis of 
the reported cases to indicate that thes>ndrome 
of progressive paralvsis of the dorsal interosseous 
nerve is 1 con equence of changes produced in 
the nerve b} pathological alterations in the wall 
of these burst and in the tissues immediatel} 
adjacent to them In respect to this hypothesis 
several pertinent questions arise First whether 
there is evidence alrcadv existing that a bursitis 
can cause alterations in a nerve sufficient to 
produce neuntic signs Second whether there 
are in these cases of paral}sis of the dorsal inter 
osseous nerve evidences pointing to the probable 
presence of a bursitis Third whether the recorded 
instances of paral}»is of this nerve contain in 
their histories circumstances predisposing to a 
bursitis affecting these bursa; and last whether 
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the Iitenture contains references to injury of the 
dorsal interosseous nerve by disease of these 
burs® 

Though the significance of the burs® of the 
body is generally overlooked in the neurological 
literature, several burs® diseases are known to 
cause neuntic manifestations in nearby nerv es 
O’Conner and again Elgart reported cases of 
traumatic inflammation of the lhopectmeal bursa 
which, owing to its contiguity to the femoral 
nene, caused severe pains in the distribution of 
the nerve and atrophy of the quadriceps group 
Weakness of the leg, atrophy of the thigh, radiating 
pains, local tenderness and dragging of the toes, 
follow ed a bursitis prov oked either by a traumatic 
incident as a sudden twist or else following 
repetitive trauma occunng in the course of the 
patient’s occupation Again inflammatory changes 
in the ischiogluteal bur_a, the so called “weaver s 
bottom,” caused by constant trauma may produce 
neuntic s> mptoms in sciatic nerv e The fact that 
bursitis may cause neuntic signs is apparently well 
established at least in the orthopedic literature 
In reviewing the case reports of paraly sis of 
the dorsal interosseous nerve, one is struck by the 
frequent references to the presence of either pain 
at some time in the course, or else by the presence 
of tenderness of the affected arm on examination 
Apparently no significance has been attached to 
this phenomenon and no attempt made to relate 
it to the paraly sis Woltman and Lcarmonth gav e 
merely a passing reference to the fact that several 
patients had pain in the arm 

In the case of Guillain and co w orkers the 
patient was an orchestra leader who suddenly 
noted weakness in his right small finger This was 
followed in io da>s by involvement of the fourth 
and third fingers In addition to the extensor 
weakness the author noted a point of great tender 
ness over the dorsal interosseous nerve where it 
entered the substance of the supinator brev is 
In the third case of Woltman and Learmonth 
the patient months after an appendectomy 
accompanied by fever noted weakness of the small 
finger, which was followed in a week by paralysis 
of extension of the other fingers There was a 
tender point over the dorsal interosseous nerve 
7 centimeters below the elbow joint 
In their fifth case the patient developed over 
the course of 6 months paralysis of extension of 
all the fingers and the thumb, and wasting of the 
forearm She complained of sharp twinges of pam 
in her upper forearm She habitually slept with 
her head pillowed on her right forearm 
In the case described by Hobhouse and Heald, 
rapid onset of weakness of extension of the fingers 



to show its relation to the bursa The interosseous bursa 
of the elbow’ has been drawn mesially and actually over 
laps a short portion of the nerv e The nerve passes behind 
the bicipitoradial bursa 

was ushered in by a severe dull pam in the region 
of the elbow The patient held the arm in flexion 
to avoid pain The pam gradually eased, but on 
subsequent observations, the paralysis of the 
muscles supplied by the dorsal interosseous nerve 
became more complete and wasting of the forearm 
occurred No sensory signs were noted 
In Jumcnties case, weakness of the fifth, 
fourth, and second fingers appeared accompanied 
by a tender swelling across the dorsum of the 
w nst and up the forearm These w ere interpreted 
by the author as due to a tenosy nov ltis mv olving 
apparently the synovial sheaths of the wrist and 
of the tendons of the common extensor While 
this case is not strictly comparable to the others, 
it sen es to illustrate the point that inflammations 
of the synovial membranes may affect the adja 
cent nerves Structurally the bursa and the 
synovial sheaths are identical, consisting of a 
fibrous sheath lined with endothelium 
The 2 cases here reported both showed a point 
tender to deep pressure approximately over an 
area beneath which lay the bicipitoradial and 
interosseous burs® of the forearm 
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Thus in the 12 cases now reported there are 
direct evidences of pain in the arm and of tender 
ness on examination in 6 
Since the dorsal interosseous nerve is purely 
motor it is obvious that pain could not be a 
svmptom nor tenderness a sign of primary in 
volvement On the other hand the type of pain 
and the area of distribution does not conform to 
an affection of the superficial radial nerve for in 
that case the pain should be referred to its area 
of innervation and the tenderness should be found 
along its course neither of which has been the 
case Moreover pathological processes in a 
sensory nerve acting over long periods of time 
should be expected to produce abnormalities of 
sensation in the cutaneous distribution This has 
not been seen in any of the cases 
In view of these considerations it is evident 
that the source of the pain must be sought for in 
some local process one capable of causing pain 
and at the same time producing neuntic symp- 
toms in the dorsal interosseous nerve More 
particularly this process must be primarily non 
neurogenic since notwathstanding the presence 
of pain there are no signs of radial sensor> nerve 
implication The clinical histories and findings 
in the quoted cases viewed in connection with 
the anatomical relationships of the nerve make 
it highly probable that the dorsal interosseous 
nerve is injured by inflammatory reactions occur 
ring in the walls of the contiguous bicipitoradial 
and interosseous burs® of the elbow The burs® 
of course are supplied bv nerves mediating deep 
sensation and it is the irritation of these that 
provide the source of the pain 

According to Campbell and Hertzler trauma 
cau es effusions into the bursal sacs w ith tnflam 
matorv changes taking place in the bursal wall 
and adjacent tissues The bursitis may be ex 
cited by either direct blows or pressure over the 
burs® or may result from sudden strains imposed 
on the tendons attached to the burs® Repetitive 
traumas resulting from some special occupation 
may also excite these reactions Aside from 
trauma acute or chronic bursitides may occur by 
the localization of an infectious process much in 
the same wav as particular joints are affected in 
the non suppurativ e arthntidies An isolated 
bursitis may occur in the course of rheumatic in 
fections Since the structure of the burs® is 
very Simple inflammation due to different origins 
manifests itself in identical pathological processes 
In some types of bursitis no fluid may be secreted 
by the endothelial cells and the burs® may re 
mam painful for years In others pain occurs 
eariv hut disappears as fluid is transuded into the 


bursal sac In still others pain may never be of 
any consequence as fluid is poured into the sac 
upon the first insult The presence of bursitis in 
tins last group will be indicated only by the even 
tuil changes in the neighborhood muscles and 
nerves In glancing over the cases reviewed here 
it appears that the differences in the clinical pic 
ture depend upon the t> pe of bursal reaction 
In Guillams case of an orchestra leader the 
presumptive bursitis appears due to chronic 
traumatism In Woltman s and Learmonth s 
third and fifth cases, in the case of Hobhouse and 
Heald the underlying cause appears to be mfec 
tious In our first case the wrenching of the arm 
bv a crank handle preceded the onset of the pa 
ralv sis The constant flexion mov ements of milk 
ing very likely served to aggravate the condition 
It is curious that there was not more pam in the 
elbow at the time of the accident but if a prompt 
bursal effusion took place little pam would be ex 
pectcd The tender point on the forearm now 
present indicates the probable presence of in 
flammation in the underlying burs® 

In Case 2 the constant occupational strain on 
the left arm and the repetitive jerking movements 
appear to be adequate traumatic cause for a 
bursitis The tender deep seated nodule is strongly 
suggestive of a bursal cyst 

In addition to those cases in which bursal in 
flammation may be inferred because of the pres- 
ence of either pain or tenderness there are cases 
in which though these are lacking other factors 
suggest that bursal disease may hav e been present 
Gngoresco and Iordanesco report the case of a 
young man who had a sprain of the arm and then 
slept with his head pillowed on this arm He 
rapidly developed a paraly sis of extension of his 
thumb and index finger There was no history of 
pain and the authors did not specifically mention 
whether or not tenderness w as present However 
the paralysis following trauma is suggestive 
Woltman s and Learmonth s second case was a 
37 year old woman who at the age of 13 following 
a great deal of piano practice developed weakness 
of the fifth finger and then later w eakness of the 
other fingers She was not seen until 24 years 
later No mention is made of either pain or ten 
derness but the long lapse of time makes accurate 
historical reminiscence unlikely The association 
of constant piano exercises with the onset of the 
paraly sis is agai n suggests e 
Silverstem reports the case of a man who pre 
ceding the on«et of weakness of the small finger 01 
his nght hand used a typewriter which he stated 
caused over exertion of his fingers In addition 
he had been play ing the v lohn sev eral hours daily 
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No statement is given regarding the occurrence 
of pain or the finding of tenderness Certainly 
the story of constant overuse of the right arm at 
least provides the basis for the production of a 
bursitis 

It is noteworthy that of the total of 1 2 cases 
now reported, 8 of them were in the right, the 
arm most commonly used, and m Case 2 the left 
arm, the one roost used, was affected 

In order to support the assumption that pa 
ralysis of the dorsal interosseous nerve depends 
upon its proximitv to diseased burs* and that 
the anatomical relationships permit this to occur, 
1 refer to a case heretofore unmentioned m the 
literature of this subject In 1863 D Hayes 
Agnew presented the case of a young woman who 
over the period of 2 vears painlessly developed a 
paralysis of the extensors of the fingers as well 
as of the flexors On deep palpation there was a 
small deep seated tender nodule on the inner side 
of the biceps tendon Operation disclosed a small 
bursal cystic sac connected to the bicipitoradial 
bursa The median nerve invested the anterior 
surface and the posterior interosseous nerve was 
closely applied to and compressed by the posterior 
wall Nancrede states that he has seen a case with 
considerable inability to u ? e the forearm due to 
the enlargement of the bursa between the origins 
of the common extensor and the extensor carpi 
radiahs brev js This caused pressure on the dorsal 
interosseous nerve Since the patient of Agnew 
recovered, it may be that if our hypothesis is true, 
the changes in the nerve are not as irreparable as 
we are led to think by the pessimism expressed in 
the published cases of so called idiopathic pa 
ralvses of this nerve 

All ev idence appears to indicate that the causes 
of this unusual phenomenon of an isolated pa 
ralysis of a peripheral nerve are interstitial in 
fiammatory and nbrotic changes within it due to 
the contiguity of diseased burs® 

Future surgical verification is of course neces 
sary, but this theory provides a logical basis for 
operative attack 


SUMMARY 

Tw 0 cases of paralysis of the dorsal interosseous 
nerve are reported, both showing painful points 
corresponding to the position of the bicipitoradial 
and interosseous burs* of the elbow An analysis 
of the 10 cases in the literature appears to show 
that pain in this region is frequent in association 
with paralysis of the dorsal interosseous nerve 
A bursitis affecting the aforementioned burs* and 
involving the contiguous nerve would seem to 
explain the clinical picture adequately It is 
shown that the anatomical relationships of the 
dorsal interosseous nerv e to these tw 0 burs* make 
this explanation tenable The histones of all the 
cases directly or indirectly suggest the probability 
of a bursitis preceding the onset of paralysis 
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PLLSION DIVERTICUl A OF THE HYPOPHARVNV 

A Rmni of Fort\-One Cases in Which Operation Was Performed and 
A Report of Tuo Cases 
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D IVERTICUL L ma\ occur m an} part 
of the esophagus In 1840 Rokitanskv 
clas ihed them in two general groups 
pulsion di\ erticula and traction di\ er 
titula. The pulsion di\ erticula art most coromonl) 
ltuated in the hvpopharvnx dose to the junction 
of the pharynx and the esophagus the} usuallj 
are known as pharyngo-esophageal du erticula 
In a stnctlv anatomical classification it would be 
more correct to da— if} them as pharyngeal 
diverticula- However because of thm close 
proximity to the esophageal onfice as well as the 
fact that most of the symptoms produced b> them 
are referable to the esophagus the term pharyn 
go-esophageal is more descriptive for this type 
of puLioo diverticula. The term pharyngeal 
diverticula should be reserved ioT those tare 
tvpes that occur in other portions of the pharynx 
Traction diverticula curt commonl} occur in the 
true esophagus and will not be considered in this 
paper 

The puhion diverticula are the most common 
diverticula that occur in the pharynx The} have 
a rather constant situation in the posterior wall 
of the pbarvnx close to the midline and usuall} 
occur at a site of muscular defiaenc} between the 
inferior constrictor and cncopharyngeus muscles 
of the pharjna The opening is usual!} situated 
to the left of the midluie although it maj occur 
to the ngbt of the midline 
The uniform situation of these diverticula 
which are essenUall} herniations of the mucous 
and submucous coats of the pharynx suggests a 
possible congenital origin la this respect thev 
are somewhat analogou to one of the hennas that 
occurs at the esophageal hiatus that is dia 
phragmatic henna In the latter type of hernia 
an enlarged esophageal nng has been present 
since birth but the hernia does not develop until 
later on in We, as a result of constant and in 
creased pres-ure on the congenitally weak area 
There is considerable difference of opinion as to 
the cause of these diverticula Many theories 
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have been advanced Some are bas“d on neuro- 
muscular lnco-crdination during the act of swal 
lowing others have a ph} siological basis that is 
increased pressure in the posterior part of the 
pharynx and cithers are bared on areas of muscu 
lar deficient at the points of entrance of nerves 
blood v esscls and lymphatics through the mureks 
of the posterior wall of the pharynx It is prob- 
able that muscular deficient is the predisposing 
cause and that other factors are the inciting 
causes m the production of the diverticula This 
would tend to explain wh} the symptoms associ 
ated with the diverticula are progressive and do 
not present definite form until late in life 

I have recentl) reviewed the clinical mamfesta 
lions in the 227 cases of pharyngo-esophageal 
diverticulum m which operation was performed at 
The Ma>o CUmc. In 8^ per cent of cases the 
symptoms were vague and indefinite at the onset 
and were slowly progressive that is the} had 
been present 1 to 18 }cars before the} ptoduced 
any marled disabilit} In 15 per cent of the 
cases the symptoms were more rapid in their 
progress and seventy This difference in the 
progress of earl} symptoms of the disease seems 
to be more related to the character of the neck 
of the sac than to the siae of the sac In manj 
instances relatn el} small div erticula which ha\ e 
a small Opening produce very marked and dis- 
abling symptoms while large diverticula which 
have a Urge opening produce relaDvelj little 
distress and disabilit} because the contents of 
the sac can be more easily emptied However 
in both of these types the larger the diverticulum 
the greater is the seventy of the symptoms which 
may progress and produce complete esophageal 
obstruction 

The earliest symptom usually is dysphagia 
there is a sensation of some foreign bod} obstruc 
ting the normal process of swallowing and food 
seems to suck in the throat Later there Is 
regurgitauon of food and mucus These symp- 
toms do not occur until a definite sacculation 
formed There often are nois} deglutiUon and 
gurgling noises in the throat these result from 
the swallowing of air and the collecUon of food in 
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the sac If the food is not regurgitated the sac 
can often be emptied bj pressure on the side of 
the neck, especiall} on the left side, as most of 
these diverticula project to the left of the midlrne 
at about the level of the th> roid gland After the 
sac has become rather well de\ eloped the prog- 
ress is rapid because of the increased pressure 
within the sac, which is caused b> the more or 
less constant presence of food and secretions The 
sac pushes downward and backward, between 
the prevertebral or pretracheal fascia, into the 
m< diastinum and ma} extend to the arch of the 
aorta The largest sac found m an> of the cases 
filled the entire superior mediastinum and held 
approximately 700 cubic centimeters of fluid As 
the diverticulum enlarges it produces progressive 
esophageal obstruction because the enlarging 
opening of the diverticulum is pulled downward 
and forward and obstructs the normal esophageal 
orifice This ontice often becomes a narrow sht 
and ma> be pushed laterall> The portion of the 
upper part of the esophagus that is in apposition 
with the diverticulum is flattened and distorted 
b> direct pressure of the bod> of the sac Tood 
enters the diverticulum first and then overflows 
into the esophagus In many instances the pa 
tients spend hours at their meals in order to ob 
tain enough nourishment to sustain life The loss 
of weight may become very great One patient 
had lost 100 pounds (45 4 ) before coming to 

the dime When the large sacs that extend into 
the mediastinum are filled with food they produce 
marked pressure on the adjacent mtrathoracic 
organs and cause a distressing sensation of full 
ness in the thorax this sensation is often asso 
ciated with dyspnea palpitation of the heart, and 
a sense of suffocation Severe cough and choking 
spelL occur frequently and patients man} times 
will lower their heads, as is done in postural 
drainage, and thev will press on the side of the 
neck in order to empty the sac In some instances 
the food will enter the trachea and cause marked 
cjanosis and may result in a pulmonary compli 
cation There is oiten an associated hoarseness of 
the voice, this is caused b} pressure or mflamma 
torj reaction around the recurrent laryngeal 
nerve which is often dose to the neck of the sac 
The symptoms of pharyngo esophageal diver 
Uculum aTe definite and characteristic after the 
sac has been definite!} formed, and the diagnosis 
is readil} established In the earlier stages the 
symptoms are not debmte and a clinical diagnosis 
ma} not be established unless an esophagoscopic 
or roentgenological examination is made These 
methods are the most accurate means of estab 
fishing a definite diagnosis in all cases The} 


should be emplo>ed in all cases m which there 
are an} persistent signs of dysphagia, as the 
longer the diagnosis is del a} ed, the greater is the 
risk of serious complications which ma} enhance 
the difficulties and ma} impair the results of 
surgical treatment 

Although these diverticula were first recog 
mzed more than 170 }ears ago b} Ludlow (1764), 
the} were not treated surgical!} until 60 >cars 
ago, when Nicoladom produced a cervical fistula 
by div erticulotom} This procedure obviousl} 
could not effect a cure Neihans, in 1884, is said 
to have been the first one to perform a pnmar} 
diver ticulectom} but the operation was not sue 
cessful The first successful operation for the 
condition was reported by von Bergmann in 1892 
These earl} operations were associated with a 
relativel} high mortality chiefl} because of 
mediastimtis, pneumonia, andpulmonarv abscess 
In man} of the casts m which the patients re 
covered, the morbidit} was great because of an 
esophageal fistula This led to the two stage opera 
tion, which Goldmann, of Freiburg, is credited 
with introducing in 1909 After the introduction 
of this procedure the mortalit} was greatlv re- 
duced It is now generall} accepted that com 
plete extirpation of the diverticulum b> operative 
measures is the onl} method of treatment that 
will produce complete relief of symptoms, but 
there is still considerable difference of opinion as 
to whether dwerticulectomy should be done b> a 
one stage primary procedure or bj a two stage 
procedure The majont} of surgeons favor the 
two-stage procedure but there are man} surgeons 
of equall} wade experience who have obtained 
excellent results with the one stage procedure 
The purpose of this paper is to report a senes 
of 41 cases in which I have operated for pharyngo 
esophageal diverticulum b} utilizing both the 
one stage and two stage procedures and to dc 
scribe the operative treatment 
In this senes of 41 cases I utilized both the 
one stage and the two stage operations It is 
generally accepted that the only effectual surgi 
cal procedure for pharyngo esophageal divertic 
ulum is the complete removal of the sac, in 
eluding its neck In the two operative procedures 
advocated to accomplish this purpose, the tech 
meal difference is in the treatment of the sac 
and the time at which the sacculation is removed 
In the one stage procedure the sac is removed at 
the pnmar} operation and m the two stage pro 
cedure a temporary diverticulopexy is performed 
and the sac is removed at a second operation 7 to 
10 day s later Hie fundamental difference m these 
two procedures is that m the one stage operation 
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the fascial planes leading to the mediastinum are 
not walled off preliminary to the removal of the 
diverticulum In the two stage operation the 
interval between the operations permits the for 
mation of granulations which wall off the fas 
cial planes of the neck and mediastinum 

Because pharvngeal fistula that follows diver 
ticulectomv is one of the most common causes of 
cervical cellulitis and mediastmitis an indwelling 
stomach tube should be inserted before the 
diverticulum is removed This permits poslopera 
live fetdmg In the one stage operation the tube 
is inserted before the primary procedure and in 
the two-stage operation it is inserted before the 
second operation 

The method of approach to the diverticulum is 
the same in both operations The approach is 
made on the ide of the neck on which the diver 
ticulum is situated which is usually the left side 
In the roentgenogram manv of these saeculations 
appear to be m the midline but the neck of the 
sac is usuallv situated to the left or right of the 
midline The true situation of the neck of the sac 
can be best determined bv the prelmunarv e o 
phagoscopic examination The incision should be 
made on the side of the neck on which the opening 
is found I his. I believe is important as the ex 
posure ol the neck of the sae is greatlv facilitated 
and there is less risk of injury to surrounding 
structures particular!* the recurrent larvngeal 
nerve 

1 or anesthesia I prefer regional nerve block 
with procaine When this method of anesthesia 
is used the patient s relieves are not destroyed 
this is helpful in safeguarding the patient in many 
instances If there is an accumulation of stert 
tions in the sac at the time of operation these 
secretions can be carefully emptied into the 
pharynx they ma\ either be aspirated bv suction 
or swallowed bv the patient The act of swallow 
ing is often helpful in identifying some of the 
small diverticula as air is forced into the sac 
winch permits it to be recognized readify In the 
ca«es m which the diverticula are large there is 
rarclv any difficult* in recognizing the sac It is 
ako helpful to be able to talk to the patient 
during the course of the dissection around the 
neck of the sac posteriori* because of the close 
proximity of the recurrent laryngeal nerve This 
is particular!) true m those cases in which there 
is considerable inflammatory reaction m the sac 
and surrounding tissues which makes visuahza 
tion of the nerve difficult 

An incision is made through the skin and 
platvsma myoides muscle the incision extends 
along the anterior border of the sternocleido 


mastoid muscle from the hyoid bone above to a 
point about 3 centimeters above the clavicle 
(figs 1 and 2) The external jugular vein is often 
in the line of incision, in this case the vein is cut 
and ligated The sternocleidomastoid muscle is 
then separated laterally from the underlying 
omoh* oid muscle The latter is usually retracted 
medially or cut this exposes the carotid sheath 
laterally which is retracted outward with the 
sternocleidomastoid muscle The thyroid gland is 
exposed beneath the omohyoid muscle and re 
traded inward this exposes the pretracheal fascia 
which surrounds the trachea and esophagus In 
cases in which there is an appreciable hyper 
trophy of the thy roid gland it may be necessary 
to do a partial lobectomy in order to obtain 
adequate exposure of the fascial coverings of the 
esojihagus 1 he fascia is then incised posteriorly to 
the trachea it about the level of the cricoid 
cartilage The diverticulum usually is readily 
localized it extends downward laterally and 
posteriori* to the esophagus The fascial cover 
ings of the diverticulum are then carefully dis 
seeled awa* until the true wall of the sac is 
reached The fundus of the sac is then carefully 
elevated into the wound and the dissection of the 
remainder of the sac including its neck is earned 
out as it appears through the muscles of the 
posterior lateral wall of the pharynx usually 
between the lower border of the mfenor constnc 
tor muscle of the pharynx ind the cricopharyn 
geus muscle Great care should be exercised in 
this dissection so as not to perforate the sac at 
any point or injure any of the surrounding struc 
tures particular!* the recurrent laryngeal nerve 
which is in close relation to the neck of the sac in 
many instances It is important not to separate 
the fascial planes more than is necessary to 
remove the body of the sac and to make a very 
accurate sejiaration of the neck of the sac from 
the surrounding phary ngeal muscles 

Up to this point the technique of both the 
one stage and two stage procedures is identical 
In the first stage of a two stage operation (Fig 
1) after the diverticulum has been completely 
dissected from its surrounding attachments I 
place a loop of black silk around the true neck of 
the sac at its junction with the pharyngeal wall 
this loop is not tied or permitted to obstruct the 
neck of the sac in any way The silk must be very 
careful!* stitched to the outer wall and must not 
jienetrate the wall of the sac The free ends of 
this silk loop are brought out of the incision and 
fastened to the skin The purpose of this loop is 
to act as a guide to the neck of the sac so as to 
insure the accurate removal of the entire sac at 
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the second operation It has been my experience 
that, after the first operation, there is often a 
marked inflammatory edema not only of the 
walls of the diverticulum, which hecomc greatl> 
thickened, but also of the surrounding tissues, 
particularly at the junction of the pharynx This 
reaction interferes with an accurate localization 
of the true nech of the sac at the second opera 
tion I have found this procedure very helpful in 
obviating this difficulty and it insures against the 
possibility of excising too much of the sac, which 
maj result in a fistula and subsequent stricture, 
it also prevents leaving too much of the neck of 
the sac, which usuallv causes difficulty and often 
results tn a recurrence of the sac The dnertic 
ulum is then brought out of the upper angle of 
the wound and sutured to the surrounding 
muscles m an pffort to turn the opening of the 
sac downward and promote drainage of the sac 
and to prevent it from becoming filled with sccre 
tions and ingested food A small soft rubber tube 
and some gauze are placed in the pocket occupied 
by the diverticulum in the neck or mediastinum 
and the wound is closed If the diverticulum is of 
sufficient size to protrude beyond the skin that 
portion of the sac is covered with vaseline gauze 
The time of election lor the second operation de 
pends on the individual indications in each case 
Inasmuch as the purpose of the two stage pro 
cedure is to permit the fascial planes to become 
walled off, I believe that at least a week should 
elapse before the second stage of the operation is 
done and m some instances it is advisable to wait 
two weeks At the second operation the diver 
ticuhmi is carefully dissected from the wound and 
the black thread that was placed around the 
neck of the sac is removed T he neck of the sac 
is then transfixed and ligated with chromic 
catgut at this point and the sac is excised close 
to the ligature The remnant of mucous mem 
branc distal to the ligature is treated with silver 
nitrate and alcohol and the stump is dropped 
back A gauze and tube drain is placed below 
the stump and the wound is closed with inter 
rupted sutures The p Uient is not permitted to 
take anything by mouth for at least i week, but 
is fed through the indwelling stomach tube which 
was inserted through the nose 
In the one stage operation the true neck of the 
sac is transfixed and ligated with chromic catgut 
after the sac has been completely dissected free 
from the surrounding structures (pjg 2) Iht 
redundant mucous membrane is treated vith 
silver nitrate and alcohol and is then dropped 
back The muscle of the wall of the pharynx, 
which surrounds the neck of the sac, is loosely 


approximated with interrupted sutures of catgut 
A gauze drain is placed in the pocket formerly 
occupied by the diverticulum and a soft rubber 
tube is placed down to the repaired pharyngeal 
wall, the wound then is dosed with interrupted 
sutures The patient is fed entirely through an 
indwelling stomach tube for 7 to 10 days 
In this series of 41 cases, 2 g of the patients were 
men and 12 were women The average age of the 
patients was 58 years The youngest patient was 
a man, aged 35 years, and the oldest patient was 
a woman, 73 years of age The interval between 
the onset of symptoms and the operation varied 
from 9 months to 18 years, the average interval 
was more than 5 years In 1 case, m which the 
patient was 65 years of age, a diagnosis of 
pharyngo esophageal diverticulum had been made 
18 years before the patient came to the clinic for 
emergency treatment of acute complete esophag 
eal obstruction and associated weakness and 
emaciation that had been caused by the loss of 
100 pounds (45 4 kg ) 1 wo attempts were made 
to pass a stomach tube through the esophagus 
with the aid of an esophagoscope, but it was im 
possible to locate the esophageal orifice because 
of inflammatory edema It was necessary there 
fore to do a gastrostomy in order to feed the 
patient preliminary to operation In 5 other 
cases it was necessary to insert an indwelling 
stomach tube through the esophagus for feeding 
preliminary to operation 

The operative procedure was a complete diver 
ticulectomy in all cases In 25 cases the sac Has 
removed by a two stage operative procedure, the 
sac in most of these cases was large and extended 
into the mediastinum in many instances In 
some cases there was an associated diverticulitis 
In 16 cases the sac was removed by one stage 
operation, m all of these cases the sac was small 
to moderate in size and in only 1 case did the sac 
extend into the superior mediastinum In 2 cases 
a partial thyroidectomy was done at the time of 
the first operation 

There was 1 operative death in the entire 
senes In this case death followed a two stage 
procedure, there had not been any leakage from 
the sac or pharynx The patient was m poor 
physical condition not only because of the large 
pharyngo esophageal diverticulum, \ hich had 
caused marked esophageal obstruction, but also 
because of arteriosclerosis of the central nervous 
system and a well advanced Parkinsons syn 
drome A marked psychosis developed on the 
third postoperative day There were swelling of 
a temperature of 102 degrees F on the 
fifth day after operation, and moderate drainage 
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from the wound The condition of the patient 
became progressive!} worse, b> the ninth day 
after operation the diverticulum had become 
somewhat necrotic It was removed and the 
wound was explored That portion of the diver 
ticulum below the margin of the skirt was not 
necrotic and there had been no leakage There 
was a marked cellulitis m the cervical region with 
a moderate mediastimtis The removal of the 
sac and exploration of the w ound did not influence 
the progress of the condition in an> wav The 
condition of the patient became progressive!} 
worse and he died on the eleventh da} after the 
initial operation The immediate cause of death 
was a terminal pneumonia A roentgenogram of 
the lungs which was made on the sixth day after 
the operation reveals no abnormality While 
this death is charged to the operation {two stage 
operation) there were many unrelated conlnbut 
ing factors and the result would probably have 
been the same regardless of the type of opera 
tion The fact tb3t there was considerable cervical 
cellulitis indicates that the multiple stage pro- 
cedure may not entirely protect against this pos 
sible complication 

In j cases hoarseness occurred following a two- 
stage operation In cases the hoarseness was 
temporary and there w as no parah sis of the v ocal 
cords but in t case there was a paralysis of the 
left vocal cord which was caused by injur} of the 
recurrent larvngeal nerve In r case temporary 
hoarseness occurred following a one stage oper- 
ation 

The average duration of c omalesccncc before 
dismissal of the 25 patients who were subjected 
to two stage operations was more than 5 weeks 
A temporary fistula developed in 6 cases m all 
of these cases it healed without further surgical 
intervention in r week to months The 
average duration of postoperative convalescence 
before dismissal of the 16 patients who were sub 
jetted to a one stage divecticulectomy was a 
little less than 3 weeks Postoperative comphca 
tions occurred in only x of the cases in which the 
one stage operation was employed In this case 
temporary pharyngeal fistula developed This 
fistula was probably precipitated by the patient 
drinking a considerable quantity of fluids the 
second night after the operation although he was 
instructed not to do so The fistula persisted for 
3 weeks and then healed In 1 additional case 
there was a moderate amount of seropurulent 
drainage In the 14 remaining cases the wounds 
healed by first intent ion 

The results following the one stage operative 
procedure have been verv satisfactory and be 


cause of the shortened convalescence and lessened 
-discomfort m eliminating one operative ptoce 
-dure I believe that the one stage procedure 
should be utilized in all cases m which it is 
indicated 

I see that a roentgenogram of the esophagus is 
made m all cases before the patients are dismissed 
from the hospital and I request all patients to 
return in 6 months to a year for re examination 
All but 7 of the patients m this s-nes of cases 
have returned for examination at some time fol 
lowing operation the examination has included a 
roentgenogram of the esophagus All but 4 
patients have either relumed for examination or 
replied to a letter of inquiry as to their condition 
in the 6 months before this paper was written 

The late results following the two stage opera 
tion have not been assatisfactorv as those follow- 
ing the one stage operation 

In 2 cases in which the two stage operation was 
emploved the diverticulum has recurred i to i 
years after operation In 1 of these cases the 
patient had a large adenomatous thvroid There 
were 5 patients who had some difficulty in 
swallowing certain types of food these patients 
stated that they had a sticking sensation in the 
throat Iso definite recurrence or stricture was 
found on subsequent examination but a slight 
angulation was found at the site of the removal 
of the neck of the sac in 4 of the cases in which 
this occurred symptomatic relief was obtained bv 
dilatation In the fifth case the symptoms were 
pirtiallv relieved b> dilatation There were 8 
patients who did not receive complete relief from 
the original operation but 4 of these were sub 
s quently relieved by dilatation It is of interest 
to note that m 6 of these 8 cas s the diverticulum 
was classified os small or moderate Hi sure There 
were only 2 cases of large diverticulum in which 
a good result n as not obtained 


REFORT OF CASES 

Case 1 \ man aped joye3r; came to the dm 


:Ju!) 


accumulated in his threat during the m<*ht and he would 
have to expectorate before he could eat breakfast tatw 
he had noted that food taken dunns the day would be 
recur- ilated at m-k t He convpl-uncd chiefly that food 
did not teach his stomach until enough of it bad been taxes 
seemingly to fill a pouch in the rv ht side of his neck Alter 
this bouch was filled the food seemed to oversow into his 
stomach He had learned to empty this pouch of retained 
food by a ppfyifig pressure to the n^ht side of to* cf ~~ 
and to wash out the pouch with water Until a I 6 ?-* 
before his admission be bad been able to maintain his 
weight rather weft by eating at frequent intervals and by 
taking considerable time at his meals In the last a J ... 
before he came to the dime he bad had increased diffKHttj 
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Fig i Two stage operation a incision along anterior border of sternomastoid 
muscle and incision of the peritracheal fascia over the diverticulum b beginning 
dissection of the diverticulum from the superior mediastinum c dissection of the neck 
of the div erticulum at the pharyngeal opening d neck of the sac marked w lth black, 
silk, e diverticulum sutured outside the wound Second sta e of operation f placing 
black silk around the neck of the diverticulum g ligating the diverticulum with 
catgut, h closure of opening in the pharynx around the neck of the diverticulum 


in swallowing and in getting sufficient food into his stomach 
to maintain his general condition The regurgitation in 
creased progressively and he had had increased difficulty 
in taking both liquid and solid food During the month 
before his admission his condition had become much worse 
than it had been and he bad lost about 13 pounds (5 9 kg ) 
His normal weight was 106 pounds (48 1 kg ) 

General examination was essentially negative Koent 
genographic and roentgenoscopic examinations of thorax 
disclosed a very large diverticulum of upper third of esoph 
agus (Fig 3) The diverticulum extended into the right 
thoracic cavity \ diagnosis of pharyn go-esophageal diver 
ticulum was made A two-stage operation was advised 


A Rehfuss tube was inserted through the esophagus 
into the stomach for postoperativ e feeding Operation on 
July 29 revealed a large esophageal diverticulum which 
extended deep into the mediastinum on the right side The 
diverticulum was completely dis ected from the surround 
mg structures and was brought through the wound in the 
right side of the neck The sac was left protruding from 
the wound and the neck of the sac was sutured to the 
sternocleidomastoid and sternohyoid muscles (Fig 4) 
The second sta e of the operation was done X2 days later 
\t this time the sac was entirely removed (Fig 5) the neck 
of the sac was inverted and the opening of the sac into the 
esophagus was completely closed 
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tig i One stage operation a incision around anterior border of stemomastoid 
muscle with opening of the peritracheal fa-cia o\cr the diverticulum b and c dissec 
tion of the dnerticulum from the peritracheal fascia d dissection of the neck of sac 
at the opening in the pharynx e di section and li„ation of the neck of the sac with 
chromic catgut f and g clo ure of the openm„ in the pharynx with chromic catgut 


Convalescence was uneventful For to days following 
removal ol the diverticulum the patient was fed through 
the Rehfuss tube which had been inserted through the 
esophagus before operation He had a slight increase in 
temperature for about 3 days but the temperature then 
dropped to normal and remained so throughout the re 
mainder of the convalescence A moderate amount of 
seropurulent material continued to drain from the wound 
for about 2 weeks when the w ound gradually clo ed After 
removal of the Rehfuss tube the patient svallov ed food 
without difficulty and there was no fistulous opening 
When he was di missed from observation 33 days after 
the operation was performed the wound was completely 
healed (Fig 6) 

A roentgenograpruc examination of the esophagus 2 days 
before his dismis al gave e idence of complete removal of 
the esophageal diverticulum there v as no obstruction 
or sacculation 


In this case I believe that a two-stage operative 
procedure was indicated because of the poor 
general condition of the patient (which was the 
result of his inability to obtain sufficient nourish 
ment) and chiefly because of the tvpe of pharyngo 
esophageal diverticulum which was present A 
huge diverticulum filled the anterior portion of 
the superior mediastinum and extended to the 
arch of the aorta There was marked divtrtic 
ulitis These factors were responsible for the 
marked esophageal obstruction loss of weight 
and poor general condition which necessitated 
preparation before surgical intervention could be 
undertaken 
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Fig 4 


Fig 3 Roentgenogram made m Case 1 at the time the 
patient was admitted to the hospital thi shows a large 


Fig 5 r 'S 6 

pharj ngo esophageal dncrticulum that fills the entire 
superior mediastinum and the upper part of the thorax 
Tig 4 Fhotograph of patient in Case r made 3 days 
after completion of the first stage of the operation 

Fig 5 Pharyngo esophageal diverticulum removed in 
Case r 

Fig 6 Patient in Case 1, at the time of his dismissal 
from the hospital 


Casf a A man aged 4<J years came to the clinic on 
July 26 1937 because of dysphagia About 2 years before 
this he had first noted that food and liquids would lodge 
in the upper part of the esophagus and he would at times 
have to regurgitate a small amount In December 1936 8 
months before he came to the clinic a diagnosis of 
haryngo esophageal diverticulum had been made There 
ad been no change in his voice or any loss of weight About 
ti years before he came to the clinic a totalleft pneumotho 
rax had been performed and a diagnosis of pulmonary tuber 
culosis made He had been placed on an antituberculous 
regimen and had continued this until he came to the clinic 
The patient weighed 132 pounds (39 9 kg) Examina 
tion of the thorax revealed hyperresonance and rather 
distant breath sounds There w as pressure over the base of 
the neck These findings w ere typical of pharyngo esophag 
eal diverticulum Roentgenological examination of the 
thorax disclosed a pharyngo-esophageal diverticulum of 
moderate size (Pig 7) a healed tuberculous lesion which 
was situated anteriorly at the level of the fourth nb on the 
right side and congenital cysts which involved a large 
part of the upper lobe of each lung A diagnosis of pharyn 
go esophageal diverticulum was made and a one stage 
operation was performed A French ■sound was passed 
and it was found that the mouth of the sac was wide open 
There was no evidence of grow th in the bottom of the sac 
nor of esophageal obstruction below the div erticulum 
A Re Muss tube was inserted through the esophagus and 
into the stomach for postoperative feeding Operation on 
July 31 1937 revealed a diverticulum underneath the 
lower pole of the thyroid gland The diverticulum had a 
rather definite neck It was completely isolated from the 
surrounding structures a catgut pursestnng suture was 
passed around the diverticulum and the diverticulum 
was completely excised The stump was transfixed up 
ward Microscopic study revealed an esophageal dwettic 
ulum which measured 2 5 by 15 centimeters 
Convalescence was uneventful There were no post 
operative complications and the patient was dismissed 
from the hospital on the fourteenth day after the opera 
tion (fig 8) and was allowed to return to his home on the 


seventeenth day At that time the wound was entirely 
healed and the roentgenogram of the esophagus did not 
reveal any abnormality (Fig 9) 

In this case I believe that a one stage operation 
was indicated because the patient’s general condi 
tion was good, and there had been no loss of 
weight and no definite esophageal obstruction 
The diverticulum was of moderate size, extended 
only slightl> into the superior mediastinum, and 
had a small neck 

SUMMARY 

A two-stage operation was employed in 25 
cases There was 1 operative death m this 
group of cases In 21 cases the patients obtained 
permanent relief, and in another case the patient 
obtained temporary relief but the symptoms 
eventually returned In 2 cases the diverticulum 
returned A postoperative fistula occurred in 6 
cases in which the two-stage operation was used 

There was no recurrence of symptoms in the 
16 cases in which a one stage operation was em 
ployed When 1 patient was examined 1 year 
after the operation he said that he had been 
entirely relieved of any difficultv in swallowing, 
but that he occasionally had noted an accumula 
Don of mucus m the back of his throat There was 
no evidence of recurrence of the diverticulum 
Dilatation of the esophagus relieved the accumu 
Iation of mucus In the 16 cases in which the 
one stage operation was employed the diverticula 
were small or moderately large There was no 
operative mortality in this gtoup of cases 
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life , R xnts.ui x,ram mule in Ca c 2 it the lime Ihc I ir 8 I aticnt in Cate i at the time of hii ill missal 
pitlcnl «as admit U I l j the hr> (ittal this shows a moclcr from the h xpittl 

atcly lurj,( iv)| hjR > phar>rtR«a! ilmrliculum in the upper 1 u, o Rocntj.cn >i,ram made m Case a at the time the 
pin of the thaw* and I'ttcnJtnR slightly to the rij,ht ofthc patient was dismissed from the hospital this show# that 
mi the esophagus is normal 

It is not my intention to offer this summary as moit suitable to meet the indications in each 
a comptrison of the results obtained with one individual ease It is doubtful tf the best results 
stage and two stage operations The entire series can be obtained b\ utilizing one operative pro 
ol eases is too small to permit an evaluation of ccdurc in all eases Ihc selection should depend 
these operative procedures I urthermore the on the condition of the patient the character 
number and character of the diverticula ami the and phabilit) of the diverticulum the size of the 
condition of the patients were not the same in the defect in the pharyngeal wall and the type of 
two groups of cases in which these rcsjicctive opening m the sac In the ease in which death 
operative procedures were cmplovcd However occurred after a two stage operation the divertic 

tins review docs indicate that there is a group of ulum was complicated In a cervical cellulitis 
eases in which the one stage operation will pro and mcdiastinitis I his cellulitis was not cn 

ducc excellent results In the majority of eases tirelv responsible for the fatality but it at least 

m which the two stage operation produced jioor was a contributing factor This shows that the 

results the diverticula were rather small This two stage procedure docs not always protect 

is the reason that I selected the one stage open against this most dreaded complication of all 
lion in this tvpc of ease the results hive been esophageal operations and proves that the two 
very gratifying It may be that the results of the stage procedure may give a false sense of security 
one stage operation would be equally satisfactory I tlo not believe that the fear of the possible dc 
in some cases in which the diverticula are large vclopment of this postoperative complication 
but I do not believe that a one stage procedure should be the only indication for the selection ol 
should be done in cases in which a large divertic the tvpe of procedure to be utilized in the treat 
ulum extends deep into the mediastinum ami is ment of the c diverticula It is possible for this 
complicated by inflammatory edema and pro complication to occur following either operative 
longed esophageal obstruction procedure 

I believe that both operative procedures have RI U rt set S 

a definite place tn the surgical treatment of f vov n tRrvvsv j Ueber den Otsoph-isu itvcrnkel 
pharyngoesophageal diverticulum and that the um j emc u c hmd!ung \rch / Mm Chu <89* 
surgeon should utilize the procedure which is 4 3 1-30 
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THE TREATMENT OF CARCINOMA OF THE 
UTERINE CERVIX 

ABRAHAM GROSSMAN M D, Chicago, Illinois 


I T HAS become definitely established by this 
time that carcinoma of the uterine cervix is 
curable in a significantly large proportion 
of cases b\ radiation therapy Surgery is 
now but rarely employed, in the treatment of cer- 
vical carcinoma except for the adenocarcinomatous 
variety This and the fact that the initial radia 
tion treatment administered toanv patient usually 
determines the outcome have led us to present in 
some detail the plan of therapv employed for this 
condition at the Tumor Clinic of the Michael 
Reese Hospital 

All patients with suspected or proved carcinoma 
of the cervix are referred to the Tumor Clinic 
Each patient is seen by a g> necological consultant 
and the radiotherapist who plan the management 
of the case jointly Abdommorectov aginal exam 
ination is performed and the extent of the disease 
ascertained Ihe system of anatomical classi 
fication employed is somewhat similar to that 
adopted by the League of Nations Commission for 
the study of cerv ical carcinoma Lesions confined 
to the cervix, anterior and/or posterior Ups, with 
no involvement of paracervical or parametrial 
tissues and strict preservation of cervical and 
uterine mobility, are designated as Group I (Fig 
1) Carcinoma spread to the v aginal vv all, includ 
ing the fornices, vault, etc , without parametrial 
involvement constitutes Group II (Fig r) Inva 
sion of one or both parametria characterizes 
Group III (Fig 1) Group IV consists of those 
patients with inguinal or iliac ly mph gland metas 
tasis, invasion of adjacent organs, or distant 
metxstases (Fig 1) The anatomical extent of the 
disease is an important prognostic index In the 
Group I cases, cure may be anticipated in from 
60 to 70 per cent of cases whereas in Group 

rrom the Tumor Clinic Fnch Lhlmann MD Director of 
the Michael Ree^e Ho pital 


II the curability drops to about 40 per cent The 
salvage of Group III cases amounts to from 15 to 
25 per cent, while that of Group IV is nearly negh 
gible The determination of the anatomical ev 
tent of the disease is of some importance in plan 
ning the therapy, for the cases with extensive 
paracervical and parametrial infiltration will re 
quire larger doses of external radiation aimed at 
the parametrial tissues than wall those tumors 
apparently confined to the cervix 

All cases of Groups I, II, and III are accepted 
for the complete course of radiation therapy 
Group IV tumors are usuallv not treated unless 
there is severe pain of sciatic distribution or exces 
sive bloody or purulent discharge, in which case 
external radiation is administered for palliative 
purposes In advanced cases with severe, other 
wise uncontrollable, hemorrhage preliminary ex 
trapentoneal bilateral hypogastric artery ligation 
is recommended 

Punch biopsy is performed in every case at the 
outset of treatment In early or suspected cases of 
carcinoma of the cervix, without gross tumor or 
ulceration, the Schiller test is performed The 
test can do no more thin point out a zone of path- 
ological tissue deficient in glycogen content and 
consequently not staining brown with the Lugol s 
iodine solution However, in the absence of msi 
ble or palpable tumor, or ulceration, this test will 
sometimes indicate the area that should be se 
lected for biopsy An attempt is made to grade 
each tumor as to its degree of malignancy The 
general criteria of Martzloff and Broders are em 
ploy ed in grading the epidermoid neoplasms The 
hormfy ing squamous epithelioma with few mi 
totic figures and w ith close resemblance of the tu 
mor cells to one another is designated as Grade I 
(rig 2) The squamous carcinoma with zones of 
transitional cells or the transitional cell carcinoma 
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with squamous features is classified as Grade II 
(rig 2) Our Grade III is the pure transitional 
cell\anet\ (Fig 2) Complete anaplasia with no 
attempt at recognizable architectural structure 
with the largest number of mitotic figures and the 
greatest degree of individual cellular variation as 
to size shape and staining qualities characterizes 
Grade IV fFig 2) Grade I is least invasive 
Grade IV most highlv invasive while Grades II 
and III have intermediate degrees of malignancy 
\\e have not been able to demonstrate any con 
stant relationship between degree of malignancv 
and radiosensitivity In general we have found 
all epidermoid neoplasms of the cervix to be radio 
sensitive 

Cervical culture is made routinelv before the 
administration of ultra uterine radiation If the 
hemolytic streptococcus is found intrauterine 
radiation is delayed until the cervical culture has 
become negative for this organism 

Since one course of radiation often produces 
local radio immunity or radioresistance to future 



Tij, 1 Schematic representation of anatomical), radinR of 
cervical carcinoma emploved by the Tumor Clinic of the 
Michael Ree«e Ho pital a Croup I Tumor is confined to 
the cervLv there is no piracervical vaginal orparametnal 
involvement b Group II Tumor involves vagina or 
paracemcil tissues there is no paramctnal invasion 
c Croup III Paramctnal inv avion 1 present d Group IV 
Tumor involv cs urinary bladder or rectum inguinal or iliac 
lymph node metastascs or distant metastascs are present 


radiation the first cycle of treatment must be 
planned to sterilize the tumor if this has not been 
accomplished during the first attempt all future 
trials will nt best be palliative in effect and not 
curative In this respect the rate of administra 
tion of the energy is of extreme importance The 
so called caustic method of radiation the admin 
istration of a single massive dose at one sitting 
has been abandoned It is now recognized that 
tumor cells are most radiosensitive during the 
phase of cell division or mitosis and since differ 
ent neoplastic cells within the same tumor may 
be in mitosis at different intervals it ts important 
to deliver the radio-active energv over a pro 
tracted period of time in order to expose the max 
imum number of cells undergoing mitosis to the 
radiation On the other hind it is important not 
to exceed a certain tolerance dose beyond which 
edema of the soft tissues surrounding the tumor 
occurs making for radioresistance While pro 
tr iction of the treatment is considered necessary 
excessive prolongation with insufficient daily in 
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Tig 2 a Grade I epidermoid carcinoma of cervix Hormfying squamous pearls 
are numerous X27 b Grade II epidermoid carunoma of cervix The lesion 
shows transitional cell as well as squamous features X68 c Grade III epider 
mold carcinoma of cervix Histological structure of purely transitional cell va 
riety X 7 d Grade IV epidermoid carcinoma of cervix This is the totally 
anaplastic and most highly invasive variety of cervical carcinoma X45 

tensity will usually not produce a tumortcidal preservation of uninvolved tissues In addition, 
effect The optimum period of treatment is the rate of delivery of the energv is much slower 
thought to be from 40 to 60 days than with x rays On the other hand, with higher 

The choice of the radio active agent, whether tension voltage it i« possible to produce shorter 
radium or x rays, is less important than the tech wave length x rays with physical and biological 
mque of radiation In this clinic radium element characteristics resembling the 7 ray 
has been employed for the intra uterine and vag The parametnal tissues are always irradiated 
inal radiation, while the external radiation has whether they are clinically involved by tumor or 
been administered either with the 4 gram radium not The sequence of treatment, intra uterine, 
pack or with a 200 kilovolt deep \ ray therapy vaginal, or external, depends primarily on the 
machine Recently, a special tube has been de anatomical disposition of the tumor Each case 
veloped for use in the accessible body cavities is an individual problem and the technique and 
with which it is possible to administer roentgen dosage are varied accordingly However certain 
therapy mtravaginally As for the external radi general principles are followed m the manage 
ation employed there are certain desirable features ment of cases of cancer of the cervix and these 
about the radium pack The wave length of the principles are presented in some detail If the 
7 ray is shorter and consequently more penetrat vagina is filled with tumor and the cervical canal 
mg than the shortest x ray obtainable with the occluded, external radiation is administered first 
usual 200 kilovolt apparatus This leads to more (Fig 3) On bimanual examination the parame- 
selective destruction of neoplastic cells and better tna are projected to the skm anteriorly and pos 
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inal pcculum b schematic cross action In dealing with 
Ihi type of lesion extern vl radiation i selected a the 
initial mode of treatment It is al«o possible to begin with 
a specially molded vaginal radio act is c applicator 

teriorl) (Fig 4) Two anterior iliac and two 
posterior gluteal fields are marked out These 
fields must be separated bv at least : centimeter 
in the rnidlme to prevent overlapping and exces 
sive damage to the tissues in the midline The 
pudendal field is usuallv not emplojedas the skin 
m this region becomes readil) macerated and will 
not stand much radiation \bout 3000 milligram 
hours are administered dailv to each of two fields 
for a total dailv dose of 6000 milligram hours 
The radium is in the form of 4 grams of element 
filtered bv t millimeter of platinum and kept at 
a distance of 10 centimeters from the skin The 
size of each field is 8 b> 10 centimeters The 
treatments are given 6 days a week and the four 
fields are treated in succession The patient is 
advised to douche with 1 5000 potassium perman 
ganate 3 times daily and is examined twice week 
1 } If the intravaginal disease regresses to the 
point of permitting intravaginal or mtra uterine 
treatment the external radiation is temporanlv 
interrupted and the patient is admitted to the 
hospital for the intracavitary treatment If how 
ever such regression docs not take place the 
external radiation is continued until the height 
of the skin reaction which usually occurs about z6 
to 32 days after the beginning of treatment By 
this time the patient has received about 50000 
milligram hours to each of four pelvic fields for a 
total of 200 000 milligram hours If the pnmarv 
lesion has not regressed enough to permit intra 
cavitary treatment with this amount of external 
radiation the prognosis is generally hopeless If 
xra>s are employed for the external treatment 
instead of radium the dose is usually 200 r to each 
of two pelvic fields daily The 200 kilovolt ma 
chine is employed using 1 to 1 5 millimeters of 



I ir 4 a Rectovaginal examination to localize para 
metnal ti sues in relation to over!} mg bn areas b an 
tenor projection ol parametria to anterior ilio inguinal sbn 
areas c postenor projection of parametna to gluteal sbn 
areas Usual size of portals is it by II centimeters some 
times more than 4 field are emplo}ed e pccially if there is 
marked parametna! involvement 

copper filtration or its equivalent as Thoraeus or 
Thoraeus A The skin target distance is 50 centi 
meters the fields are n by 11 centimeters A 
total of 1600 to 2000 r is given to each of 4 pelvic 
fields the treatment usuallv being completed m 
24 to 28 dav s The x ray treatment is similarly 
interrupted for intracavitary treatment if this be 
comes possible during the cycle of external radi 
ation Though skin cervix and vagina arc all of 
epidermoid structure the radiation reaction of the 
latter 2 usually precedes that of the skin reaching 
its height from 14 to 20 day s after the beginning 
of treatment This reaction is known as cpithelitis 
and consists of a pseudodiphtheritic fibrinous y el 
lowish membrane overlying the tissues of the tu 
mor the remainder of the cervix and the vagina 
It is a good prognostic sign if epithelitis over the 
tumor site precedes and is more intense than the 
epithelitis over the adjacent tissues It is a dis- 
tinctly poor omen if the epithelitis over the tumor 
develops later than that of its surrounding tissues 
The external radiation is designed primarily to 
reach the cells in the parametna w hich cannot be 
adequately destroyed by the intracavitary treat 
ment The treatment of the pnmarv cervical tu 
mor is accomplished by a combination of mtra 
uterine and intravaginal treatment If a t l ^ e 
outset of treatment the formces are not obliler 
ated such intracavitary radiation is administered 
before the external treatment (Fig 5) I* 
uterine canal is patent and the culture of the cer 
vical secretions negative for hemolytic streptococ 
cus a tandem or mtra uterine applicator and a 
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lie S a Technique of intracavitary treatment for carcinoma of the cervix in which 
the uterine canal is patent formces are not obliterated and uterine culture is negative 
for hemolytic streptococcus Intra utenne tandem and \ agrnal colpostat are emplo> ed 
simultaneously as initial treatment b Utenne canal is not patent but the formces 
are preserved Vaginal colpo'tat is usually selected as the initial treatment It is also 
possible to use a specially molded radio active applicator placed against the cervix 
c Utenne canal is patent but the formces are obliterated If utenne culture is nega 
tive for hemolytic streptococcus intra utenne tandem is employed as initial treat 
ment As in b it is also possible to begin with a specially molded radio active 
applicator placed against the cervix 


colpostat or vaginal applicator are inserted simul 
taneously Fifty milligrams of radium filtered by 
i millimeter of platinum and i millimeter of 
aluminum is placed in the utenne canal and the 
colpostat is inserted \ aginally The latter appara 
tus consists of three rubber corks each containing 
io milligrams of radium filtered by r millimeter of 
platinum One cork is left in each lateral fornix 
and the third is placed anteriorly to the cervical 
os With such an arrangement the cervix is cross 
fired from multiple sources The parametria also 
receive some radiation from the colpostat al 
though 50 per cent of the intensity is lost at a 
distance of 4 centimeters from the colpostat cork 
The abdomen must be palpated and percussed 
frequently to make sure that the bladder is con 
stantly empty, otherwise a severe cystitis may 
develop If the bladder remains empty and the 
patient is comfortable and afebrile, the colpostat 
may be kept m place until the tandem is to be 
removed This is usually 70 hours after its inser- 
tion for a total tandem dose of 3500 milligram 
hours Then the colpostat is reinserted and kept 
in place until it has remained for a total of 116 
hours for a dose of 3500 milligram hours If the 
patient is uncomfortable, if there is any elevation 
of temperature, or if the bladder and rectum 
are not emptied spontaneously, the colpostat is 
changed daily If the temperature rises to 102 de 
grees, the intracavitary treatment is discontinued 


Following the completion of the intracavitary 
treatment external radiation is immediately be 
gun, as outlined After the intracavitary treat- 
ment the patient is instructed to douche with 
potassium permanganate three times daily How 
ever, the douching should not be started prior 
to 48 hours following the removal of the intra 
utenne tandem, for while the canal is patent 
douching may result in pelvic peritonitis 
If hemoly tic streptococcus is found on cervical 
culture, the intra uterine tandem is not inserted 
despite patency of the uterine canal but the col 
postat, alone, is selected as the initial treatment 
On the other hand, if the formces are obliterated 
but the uterine canal is patent, as occasionally 
happens, it mav be necessary to begin with the 
intra uterine tandem and postpone the colpostat 
until the formces have opened In such cases it 
may at times be desirable to give a larger initial 
intra uterine dose On the other hand, if following 
colpostat and external radiation the utenne canal 
remains closed, it may be desirable to give a small 
additional dose with the colpostat 
Following the completion of radiation therapy, 
pelvic examination is performed weekly until the 
radiation reaction regresses The v eekly exam 
ination at this time is extremely important for fine 
pencerv ical adhesions often develop with the sub 
sidence of the epi thelitis and unless these are 
repeatedlv broken up by the examining finger 
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troublesome mtravaginil fibrosis may result 
When all tv idence of disease has disappeared and 
the tissues have returned to normal consistency 
the patient is instructed to return for follow up 
examination ever} three months Six months fol 
lowing the disappearance of all evidence of tumor 
the resumption of sexual intercourse is permitted 

Severe backache or pain of sciatic distribution 
due to original or recurrent parametnal invasion 
is treated by subarachnoid injection of absolute 
alcohol according to the Doghotti technique This 
has prov cd to be a most satisfactory procedure for 
pain of somatic distribution We have not ob 
sen ed relief w hen the pain has been due to rectal 
or vesical invasion or to ureteral obstruction with 
h) d ronephrosis 

For adenocarcinoma of the cenix which ton 
stitutes but t per cent of all cases of carcinoma of 
the cervix radical Wertheim hysterectomy is rec 
ommended followed by external deep radiation 
provided the tumor is still confined to the cervix 
without parametnal invasion If such invasion 
has alreadv occurred the tumor is treated like 
epidermoid carcinoma oi the cervix the complete 
course of mtracavitarv and external radiation 
being administered 

Two factors of paramount importance in the 
treatment of cancer of the cerv ix hav e rcceiv ed far 
too little emphasis These arc (i) the impor 
tance of earlv diagnosis and institution of therap} 
in the curable stages of the disease and (2) the 
possibility of preventing the development of the 
disease in a majority of ca^cs 

\ recent authoritative study bv a special com 
mittee of the League of Nations based on nearly 
700 cases of cerv ical carcinoma seen and treated 
at the outstanding European clinics indicates that 
there is at least 63 per cent probability of 5 year 
freedom from disease following the treatment of 
Grade I tumors or those limited to the cervix 
Unfortunately only 9 per cent of all patients with 
cancer of (he cervix come for treatment in this 
early curable stage Over 50 per cent of the pa 
tients seen and treated have already advanced to 
Grades III or IV at the time of the first examtna 
tion and the curability of such cases is only r to 
23 per cent The importance of the early diagno- 
sis and administration of appropriate therapy in 
the first stage of the disease is obvjous This en 
tails frequent periodic examination by a compe 
tent gynecologist of all women, whether present 
mg gynecological symptoms or not It means not 
only manual examination but visual inspection of 
the cerv ix preferably with the Hinselmann colpo- 


scope The magnification possible with this in 
strument wall frequently demonstrate ulcerations 
which could not be detected by the unaided eye or 
even with the Schiller test Such periodic exami 
nation will establish the diagnosis of cervical 
cancer m the first stage of the disease in many 
cases which might otherwise have passed asymp 
tomatically into less auspicious stages Another 
factor of importance is the routine performance 
of diagnostic curettage preliminary to supracer 
vical hysterotomy This procedure will mini 
mize the occurrence of stump carcinoma and wifi 
avoid the inadvertent transection of the uterus 
through an isthmic carcinoma promoting the 
dissemination of cancer cells into freshly opened 
biood vessels and lymphatics 
The obstetrician and gynecologist occupy the 
key positions not only in the establishment of 
early diagnosis but in the prevention of cancer of 
the cervix which is even wore important The 
disease is frequently preceded by cervicitis of 
venereal or obstetrical origin In other cases abor 
tions may be a contributor} factor The develop- 
ment of canter of the cervix without antecedent 
childbirth curettage or venereal infection must 
indeed be rare Similarlv one seldom encounters 
the disease in a cervix which has been cauterized 
surgically for cervicitis 
The steps to be taken for intelligent and effec 
live prophylaxis are obvious avoidance of un 
skilled midw ifery competent obstetrical attention 
at childbirth prompt repair of birth trauma to 
the cervix education of the public in thepreven 
tion of v enereal diseases thorough surgical cautery 
for chronic cervicitis and as mentioned before 
periodic manual and visual examination of the 
cervix With such a program cancer of the cervix 
will become not only a relatively benign curable 
disease but a rare disease as well 
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WILLIAM J MAYO 

T HE Editors of Surgery, Gynecol 
ogy and Obstetrics receded with 
sorrow the announcement of the 
death of William J Mayo Closely associated 
with the founder of this Journal from its mcep 
tion, he served as the chief of the Editorial 
Board for many years, during which time he 
contributed most generously of his time and 
thought It will be difficult for anyone to 
measure in words his fame and influence upon 
the surgical world With his brother, he intro 
duced and directed a method of practice m 
medicine which, aside from his many scientific 
contributions, will insure his place in American 
surgery 


CARCINOMA OF THE CERVIX 

T HE treatment of cervical carcinoma 
m America m 1916 was almost en 
tircly surgical About that time 
radium was introduced and in a few clinics 
favorable results were being obtained At all 


gynecological society meetings discussions 
were held that predicted on the one hand the 
entire elimination of surgery and on the other 
hand, after trial, a renewed interest in the sur- 
gical attach For many years the radiological 
approach has now been used and the results 
are much better than the anticipated ones 
In the last few y ears in many clinics through 
out the world roentgen treatment has been 
added to the radium treatment and the re 
suits at this writing are apparently better than 
with radium alone There are still those who 
advocate the radical surgical extirpation of 
the uterus, adnexa, and lymph node drainage 
areas, but these advocates limit surgery to 
those patients in good condition with early 
and localized disease It is generally admitted 
that radiation is the proper procedure in all 
but the earliest cases The argument for sur 
gery is that patients treated with radiation 
die from cervical cancer after 5 years of free- 
dom from disease— whether this is due to re- 
currence or reoccurrence of the disease is not 
clear In a large cancer hospital, such as the 
Pondville Hospital of the Massachusetts State 
Department of Health, very few patients hav e 
been seen or sent to the hospital who have de 
veloped cancer after a supposed 5 year “cure ” 
No doubt patients die after 5 years following 
treatment but most deaths occur because of 
persistence of disease, not its reappearance 
after complete clinical “cure ” Before one 
advocates, even in the early cases, radical 
surgery or surgery after radiation treatment, 
it will be necessary to accumulate material 
proving that late occurrences are due to dor 
mant disease that could have been eradicated 
by operation It is possible that small recur- 
rences may be due to persistent disease yet 
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even complete surgical removal does not guar 
antee a cure It is difficult to prov e the nccts 
sitj for radical and unqucstionabl} dangerous 
surger>unlessradiationfailuresaregreaterthan 
recurrences following surge r} m similar cases 
The use of preliminar} roentgen ra> treat 
ment opens a new era in the management of 
this disease 1 his treatment if giv«.n in large 
amounts bv the 200 kilovolt machine com 
bined with moderate doses of radium, has 
proved of extreme value and the results of 
such treatment show improv ement No doubt 
the higher voltage machines plus radium will 
still further aid in the cure of this lesion 
In a series of three papers from the g) ncco 
logical urological and pathological depart 
ments of the Pondvdle Hospital an attempt 
has been made to analyze 70 cases carefull} 
and to report important clinical deductions 
The value of the Pond v die method of treat 
ment the seriousness of renal complications 
and the importance of multiple biopsies arc 
evident Perhaps further adv mce in treat 
ment other than improved radiation or sur 
gerv will come from proper management of 
the urological complications and from a stud} 
of the microscopic response of the tumor to 
radiation Of 70 patients 23 or nearl} one 
third died with serious urological complica 
tions Two patients with such complications 
survived after proper treatment Anticipa 
torv treatment of such conditions and their 
prevention may at once increase the number 
of cures The pathological studv may throw 
light upon the advisability of surger} in ccr 
tain patients Tor instance those that do not 
show adequate response to radiation micro 
scopicallv should be operated upon if operable, 
for the stud} shows that lack of response 
means lack of cure Thus a reasonable method 
of selection of surgical cases is available A 
study of the various charts indicates that live 
}ear percentages can be predicted from three 


}car followup studies The importance of 
this lies in the fact that intelligent changes in 
treatment can be made if three } ear responses 
arc not satisfactor} It is the feeling of the 
Pondville Hospital group that better results 
will be obtained when more adequate treat 
ment is used, more attention paid to urologi 
cal complications and when surger} is used in 
operable tumors that do not respond to radia 
tion Just as it is evident that the adeno 
acanthoma or adenosquamous cell cancer of 
the uterus is radiation resistant so certain 
squamous cell carcinomas will be found to be 
so and will be treated b} radical surgery 

It is hoped that these three papers mil 
stimulate other investigators to cam out 
more intensive studies of different malignant 
lesions in the hope that otheriraportantIes<ons 
ma} be learned Joe Vincent Meigs 

CANCER CONTROL IN THE 
RURAL SECTIONS 


T HE education of the American la> 
mm in the earl} recognition of cancer 
is an important phase of the warfare 
against this dread disease As vet only a small 
proportion of our people has been reached 
The cities furnish the exception where, because 
of proximity to hospitals and dunes, propa 
ganda against malignant disease through the 
widespread dissemination of information has 
prov ed more feasible than in the rural sections 
The city dweller has become cancer conscious 
Educating his country cousin has been a more 
difficult problem as comparison of the cancer 
statistics of medical centers serving the rural, 


vith those of city areas clearly shows 
Approximately 56 per cent of our total pop 
illation is urban while 43 S per cent is rural 
Although it ts a fact that patients living in the 
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nore densely populated sections are being 
:ancer educated, yet nearly half of our popu 
atioti remains grossly ignorant concerning 
:his important subject The rural patient 
always has a tendency to resort to home 
remedies and bizarre forms of self medication, 
a situation for which the rural physician is 
frequently responsible The habit of procras- 
tination, so characteristic of the rural patient, 
is well illustrated by the following statement 
In a series of two hundred sixty seven cases of 
cancer of the breast admitted to the Geismger 
Memorial Hospital, a center serving a far 
flung rural area, it was found that the average 
time between the discovery of a mass in the 
breast and the patient’s admission to the hos- 
pital was thirteen months In a series of three 
hundred twenty cases of carcinoma of the 
colon the duration of symptoms before treat- 
ment was begun was eleven months That 
when first discovered neoplastic disease is 
more advanced with country than with city 
patients is further illustrated by the follow mg 
comparison of the symptoms of 200 patients 
with cancer of the stomach studied in a well 
known Boston clinic with those of 200 cancer 
of the stomach patients admitted to the 
Geisinger Memorial Hospital 



Gty clinic 
per cent 

C untry clinic 

Anorexia 

40 

57 

Pam 

30 

89 

Loss of weight 

3 S 

; 70 

\ 0 nuting 

23 

! 62 

Weakness 

*3 

54 

Hemorrhage 

4 

24 

Palpable tumor 

? 

$6 8 

Average we ght loss 

as 7 lbs 

32 tbs 


Compare two American families — one rural, 
the other urban The Joneses live on a farm 
in the foothills of the Alleghenies, the Smiths 
live in a tenement in New York City In 
both cases the adults are approximately sixty 


years of age The w n es of these families begin 
to bleed from the vagina about ten years 
after the menopause Although Mrs Jones is 
aware of something unusual, she attaches no 
particular significance to it Tour or five 
months later, she consults her family physician 
—a busy country practitioner— who pre^ 
scribes ergot, but who makes no pelvic exarru 
nation He does not see her again for six 
months In the interim, in addition to the 
prescribed treatment, she tries a dozen or 
more home medicines recommended by rela 
tives and friends and resorts to a multitude of 
bucolic, therapeutic vagaries practised in her 
neighborhood (In certain sections of Penn 
sylvama she probably would have the trouble 
“pow -wowed ' ) Finally if she is examined 
by a competent physician, the lesion is recog 
mzed, but only after the disease has become 
so advanced as to make treatment useless 
Over forty per cent of the women of the 
United States are “Mrs Joneses” living in 
rural sections w ith no more provision for ade 
quate care than the patient cited In fact, 
17,000,000 of our people live where there are 
no nearby hospitals On the other hand, Mrs 
Smith of New York, sensing that all is not 
well, goes around the corner to the dispensary 
or to the nearest free clinic, where she has been 
in the habit of going for consultation and w here 
she knows she will be promptly examined and 
efficiently treated Her condition is diagnosed, 
a biopsy is made, and a panhysterectomy is 
performed There are, of course, many varia- 
tions of these cases, each, however, is repre 
sentative of the respective groups 
Perhaps Mr Jones, instead of his wife, is 
the patient He is under weight, suffers with 
“indigestion,” passes blood from the rectum, 
and has diarrhea After suffering several 
months, he consults a “pile” specialist who 
gives him an ointment Later his “hemor 
rhoids” are injected In all probability he 
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does not have a digital examination— much 
less one w ith a proctoscope After what seems 
an interminable period thoroughly desperate, 
he visits a medical center where his trouble is 
diagnosed as an inoperable carcinoma of the 
rectum On the contrary urban Mr Smith 
with similar symptoms promptly goes up the 
street a few blocks to a dispensary where he is 
informed that he is suffering from the effects 
of a growth in his bowel Operated upon he 
is relieved — possibly cured Cases could be 
multiplied indefinitely involving not only car 
cinoma but every ailment of a chronic nature, 
requiring expert investigation and accurate 
diagnosis— heart disease tuberculosis dia 
betes etc 

During the 1936-1937 period the average 
expenditure on Works Progress Admimstra 
tion projects in Pennsylvania amounted to 
over $20000000 rerv thirty days Not a 
penny of this vast amount was used for med 
ical— much less for cancer education One 
wonders what one months W P A quota 
for Pennsylvania alone applied to rural can 
cer education throughout the United States 
might have accomplished in the prevention of 
unnecessary deaths from neglected and un 
recognized neoplastic disease 

The Public Health Bill recently introduced 
by Senator Wagner calls for an increase of 
$90,000 000 o\ er and above the $100 000 000 
annually spent on public health by the Federal 
Government If public tax funds are to be 
so used— funds which at the end of ten years 
it is estimated will amount to $850000000 
annually , there could be no more worthv e\ 
penditure of some of this money than in the 
advancement of cancer education among the 
laity— especially in the rural sections of our 
country Whatever the fate of the Wagner 
Act with its obvious defects wc are still faced 
by this enormously important public health 
problem It might be added that such a tre 


mendous task can be accomplished only 
through the expenditurcof vast sumsof money 
the only' discernible source, apparently, being 
from the public funds Without such adequate 
aid, only the surface can be scratched 
Working in an institution drawing patients 
from an extensive rural section, it is obvious 
that so far as cancer education is concerned 
in the country sections, but little progress is 
being made irrespective of the meritorious 
efforts of the American Society for the Control 
of Cancer and other agencies in the larger 
centers It is true that more cancer clinics 
are needed but there is now probably with 
certain exceptions, a sufficient number of well 
organized hospitals to handle the rural popu 
lation if patients only realized the danger and 
sought early aid The question of prompt 
diagnosis is, therefore, largely a matter 0/ lay 
education and under these circumstances lay 
education means large expenditures and prob- 
ably out of tar funds This is not socialized 
medicine, whether wc like it or not The 
situation in the rural sections is not being 
relieved as evidenced by the fact that the 
rural cancer patient is about as dilatory now 
as he was twenty years ago But little more 
will be accomplished in the matter of decreas 
ing cancer mortality until the people of our 
rural United States people constituting 
nearly one half of our entire population, can 
have the opportunity of receiving systematic 
instruction regarding this greatest of all 
plagues instruction given under the direction 
of competent physicians and nurses m the 
rural schools and churches w ith readily acces 
sible facilities for prompt examination and 
treatment when the individuals symptoms 
suggest the need of it Such a plan should be 
under the control and direction of a central 
agency It calls for an annual expenditure of 
many millions of dollars What is to be the 
source of these funds? Harold L Foss 
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REVIEWS OF NEW BOOKS 


T HE book tntitledCramoccrebrallHjuncs Their 
Diagnosis and Treatment * represents the cr>s 
tallization of ideas conceived by the author m 
the observation of a large senes of craniocerebral 
injuries at the Boston City Hospital Asaneurologi 
cal surgeon with an apparent^ more than usual 
opportunity to study traumatic brain lesions Dr 
Munro should be qualified thus to express what arc 
now generally accepted concepts in the rational 
treatment of craniocerebral injuries Most of his 
material is not new to other neurological surgeons, 
some of his ideas are distinctly original and new to 
both neurologtcai and general surgeons but m any 
event most of the advice in the book can be heeded 
to advantage by the general surgeon into whose 
hands the vast majority of head injuries first come 
Munro has rightfully emphasized the value of an 
accurate history of the accident and the presence or 
absence of unconsciousness he deplores the use of 
morphine at any time in the treatment of such 
cases and he emphasizes the need of rest and treat 
ment of primary shock, rather than the hysterical 
attempts to do something for the patient such as 
attempting to discover immediately by x rav 
whether a skull fracture be present In view of his 
own statistics he finds that lumbar puncture judi 
ctously but freely used is an invaluable even life 
saving measure in the treatment of the increased 
intracranial pressure following craniocerebral dam 
age His statistics show contrary to the experience 
of some other surgeons that this procedure is safe 
and useful both for diagnostic and therapeutic pur 
poses The chapter on first aid m craniocerebral 
injuries is brief but it contains information which 
should be in the hands of every interne and member 
of an emergency room staff 

Not every neurophysiologist will agree with the 
author on some of his statements regarding funda 
mental cerebral physiopathology not every neuro 
logical surgeon will agree with him entirely m his 
operative treatment of hematomas His general 
principles of both conservative and operative treat 
ment as well as his treatment of complications may 
be regarded as sound and he also admits the neces 
sity of variation according to one s own experience 
and wishes Craniocerebral injuries are neurological 
problems or potentially so and they should be 
treated if possible by neurological surgeons or at 
least by those with an appreciation of the nervous 
svstem Munro has failed sufficiently to emphasize 
this point, for he has presented his material as if he 


were discussing a general surgical problem for the 
consideration maitdv of the general surgeon 

The book is easily read for the authors style is 
simple and straightforward However thelastcbap 
ter comprised of a large senes of illustrative case 
histones relative to mortality and morbidity stalls 
tics is disproportionately long John Martin 

T HE second edition of Clinical Laboratory ]Lcth 
od$ and Diagnosis 1 has appeared within the brief 
space of 3 years The revision has been unusually 
complete It has been lengthened from i,o 8 pages 
to i 607 pages and numerous new figures and color 
plates have been added Obsolete and impractical 
tests have been replaced by the more important new 
tests that have been described in the past 3 years 
Representative of such material are the tests for 
vitamin C and sulfanilamide in the blood and the 
Neufeld method of typing pneumococcus It is re 
grettable that the Quick, prothrombin time and the 
Ivy bleeding time, which show promise of being very 
useful diagnostic tests have been omitted New 
features of the edition are the revision of the chapter 
on parasitology and tropical medicine with the 
assistance of Professor Pedro Kourf and the addt 
tion of a newr chapter on the detection of crime by 
laboratory methods 

The general nature of this volume is similar to the 
first edition About half the book is devoted to tests 
frequently performed m the physician s office labora 
tory whereas the other half is devoted to bacterid 
ogy serology parasitology, postmortem technique 
tissue technique toxicology and methods of crime 
detection Procedures have been outlined in coo 
siderable detail and the clinical interpretations are 
simple and direct The author has draw n freely from 
recent literature on laboratory diagnosis Reference 
to this material is given at the bottom of the page on 
which it appears Three hundred pages are given to 
the section on hematology The theories of Schilling 
with their clinical application and interpretations are 
described m detail Schematic charts are used to 
illustrate the various theories of blood formation 
Many of the colored plates of individual cells are 
small and lack detailed morphological characters 
tics However the composite plates of blood smears 
in various diseases are very realistic and should 
prove very useful to the clinician Considerable at 
tention is given to bone marrow studies 
This book which is almost encyclopedic ui its 
scope contains a variety of material rarely found in 
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PRELIMINARY PROGRAM FO 

T HE twenty ninth annual Clinical Con 
gress of the American College of Surgeons 
will meet m Philadelphia during the five 
days, October 16-20, and the surgeons 
of that great medical center are planning a most 
complete program of operative clinics and dem 
onstrations which will be held m local hospitals 
A return to Philadelphia for such a meeting is al 
ways a welcome announcement to those who plan 
to attend because of the exceptional quality of the 
programs which are always developed by these 
outstanding leaders in medicme and surgery 
Headed by strong and representative committees 
the clinicians at the five medical schools and more 
than forts participating hospitals have arranged 
programs which will demonstrate to their guests 
the latest advances m surgical technique and 
operative procedures A schedule of the operative 
climes, demonstrations exhibits, and other presen 
rations to be given at the hospitals and medical 
schools appears in the following pages These will 
be finally revised and amplified immediately pre 
ceding the Congress Climes will be held m the 
hospitals in the afternoon of Monday , October 16 
and the mornings and afternoons of each of the 
following four days 

In addition to the extensive and well arranged 
schedule of operative climes at which the tech 
nique of a wide variety of surgical procedures will 
be demonstrated m the operating rooms the com 
miuees have arranged a senes of nonoperative 
dimes and sy mposia in many of the large hospitals 
for the presentation of important work being 
done m special fields In many instances the local 
surgeons have invited prominent guests from other 
medical centers to participate m these discussions 
There will be demonstrations and exhibits cover 
ing general surgery gemto urinary surgerv, neuro 
surge r\ fractures and other traumas obstetrics 
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andgy necology broncho esophagology plastic and 
faciomaxiHary surgery surgery of the bones and 
joints thoracic surgery ophthalmology , and oto 
rhinolaryngol ogy All of these programs are being 
correlated m order that the visiting surgeon may 
be assured of the opportunity to devote his time 
continuously , if he so desires, to climes dealing 
with the special subject m which he may be most 
interested , 1 e the re w ill be adequate morning and 
afternoon programs dealing with general surgery 
and each specialty for each day of the entire 
Congress 1 he final program w ill be published ami 
classified according to the various specialties to 
aid the visiting surgeon in the selection of the 
clinics which he desires to attend A complete de 
tailed program will be posted each afternoon for 
the succeeding day in the form of Bulletins in 
accessible places among the technical exhibits at 
the headquarters hotel They w ill be published in 
printed form for distribution each morning 

The annual meeting of the governors and fel 
lows of the College will be held m the Rose 
Garden of Bellevue Stratford Hotel on Thursday 
afternoon at 1 30 o’clock Reports on activities of 
the College will be presented by the officers and 
chairmen of the standing committees, followed by 
the election of officers 

The attention of fellows is called to the meet 
mgs of three important state and provincial com 
mittees to be held on Wednesday m the Palm 
Garden on the first floor of the hotel, as follows 
Judiciary committees 9 30 a m , Credentials com 
mittees loam Executive committees rram 
Also of importance is a meeting of the national 
and regional committees on fractures on Thurs 
day afternoon at 4 o dock m the South Garden 

The showing of surgical motion picture films 
which so faithfully depict dinical features of 
major interest to surgeons, will be continued at 
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\!l se-sion at the Bellevue Stratford except as noted 
Mondix O 'tier 16 

10 oo Hospital Conference— Ko c ( anien 
koo \s embly n( Initiates— Pjlm ( arden 

2 oo Clinks m I hiladrlphia Ifo pital* 

i eo Hospital Conference— Rose (. arden 
i oo Surgical Film Exhibition— I aim l arden 
8 oo I residential Meeting and Convocation— Academy 
of Mu ic 

Tuesday O laktt // 
q oo Clinics in Philadelphia Hospital 
<j 30 Hospital Conference— Ros Garden 
io oo Clinical Demonstrations Ophthalmology— North 
< arden 

io oo ( Imical Demonstrations Otorhinolaryngology — 
South ( arden 

to oo Surgical I ilm Exhibition— Palm Carden 
1230 Midday Panel Discussions— North Garden South 
C arden Rose ( arden Palm C arden 
1 00 Clinics in Philadelphia Ho pita) 
joo Ho pital C inference*— Ros* Carden South Gar 
den 

200 mposium on Iractures ard Other Traumas— 
Witherspoon Hill 

3 00 Surgical I dm f ttof itiw* -Palm ( arocn 

8 00 Vicntilic '■es ion G ncral Surgery— Irvine Hall 
800 Scientific Session Ophthalmology -North < arden 
800 Scientific Sen kb Otorhir alary ngolog> —South 
f arden 

8 00 Hospital Ct nlerence- Si Joseph s Hospital 

II ediir dl\ O tober /< i 

000 Clinic in I hiiad Iplix Ho pita' 

0 to H< pita) C vnferen e-Rotf arden 
q 30 state and 1 rovincial Judiciary Committees— Palm 
t arden 

1000 Male and I rovincial Credentials Committees— 
1 aim ( arden 

1100 State »nd Pnvinual 1 vccutivc Committees— 
I aim ( arden 

10 00 Clim al l)cm inst rat ions Ophthalmology —North 

io 00 Clinical Demin tration Otorhinolaryngology — 
s oulh ( arden 


» 30 Midday Panel Discussions— North Card n South 
(arden Rose Cardin 1 aim Garden 
a 00 Clinks in I htladeipha Ho pitals 

2 00 Hrspital Demonstrations — 1 hiiadelphu Ho pital 
j 00 Symposium on C3nctr— Rose Garden 

3 00 Surgical } /bn } xhibttion~l aim Carden 

7 30 Surgical 1 dm 1 xhibition (ophthalmol >gy and oto 

rhinolaryngology)— Palm Carden 
800 C cienlific Se ion Gereral Surgery— Irvine Hall 

Thursday October 19 
9 00 Chmcs in Philadelphia Hospitals 
9 jo Hospital Conference— Rose Garden 
1000 Clnual Demonstrations Ophthalmolo-w—Norlh 
Garden 

1000 Clinical Denonstratnns Otorhinoiaryn olog)— 
Soath Garden 

1000 Surgical Film Exhibition— Palm Carden 

1 00 Midday Panel Di cus 10ns— North Carden South 

C arden I aim C arden 
f 30 tnnual Meeting— Rase Garden 

2 00 Clinics in Philadelphia Hospital 

j 00 Hospital Demonstrations— I Filadelphia Ho puds 

3 00 Symposium on Craduale Tramm — Ro e Garden 

3 jo Surgical I dm Exhibition— I a'm Garden 

4 00 National and Regional 1 racture Committee - 

South ( arden 

800 ‘nientific Session ( eneral Mir'eiy — Irvine Hall 

8 00 Scientific Sessi >n Ophthalmology— North Garden 
800 Scientific Session Otorhmolaryngilogy— Rose Car 

den 

1 rrdiv O oler 30 

goo Clinics in Ihdadelphia Ho pital 
1000 Clinical Dem wtra lions Opbthalmologj— North 
Garden 

iooo Clinical Demonstration Otorhinolaryngology- 
South C arden 

10 00 Surgical 1 dm F xhibitt m— I aim Carden 
t» 30 Midday Panel Discus ions— North Carden <: outb 
Card n Ro s ( xrdsn 1 aim Carden 

2 oo Sympo mm on Ob tetrks and Gynecology— North 

Garden 

a 00 Sympo mm on Vrrlngy — S uth Carden 

200 Symposium on Thvracic Surgery— Ro r Garden 

3 00 Clinks in I hihdilpba Hd pitals 

2 00 '-urgi al Film F vtuhition — 1 aim Carden 
8 00 Meeting on Health Com* nation— Irvne Hall 


this years Congress A rude variety of special 
subjects will be covered in this program dealing 
with newer methods in technique and procedures 
Of special interest to the ophthalmologists and 
otorhmolarv ngologists wtU be the extensive show 
tng of films dealing w ith subjects related to these 
specialties These sound and silent films wdl be 
presented according to schedules announced m 
the dad) Bulletins m the Palm Garden of the 
headquarters hotel 

SCIENTIFIC SESSIONS 

General scientific sessions will be held on Tues 
daj Wednesday ard Thursd-y evenings in Irvine 
Hall at the University of Pennsylvania the de 
tailed programs of vhicb v id be found in the 


follow mg pjgc> In planning these programs the 
Committee has aimed at a selection of material 
which will make it possible for all the genera! 
surgeon* and surgical specialists attending the 
Congress to learn of the newer development# in 
their respective field* A feature of the program 
for Wednesday evening is the annual fracture 
oration to be delivered b> Dr Fraser B Gutd 
of Montreal the subject being the ‘ Ambula 
tor) Treatment of Fractures cf the Lower Ex 
tremme# ’ 

Beginning on Tuesday afternoon and continu 
ing on the three follow mg afternoons symposia 
will be presented dealing with subjects of broad 
interest On Tuesday afternoon the sj-mpo^um 
will deal with fractures and other traumas includ 
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mg discussions of standard operations for hip re 
construction, chest injuries, use of hanging casts 
for fractures of the shaft of the humerus traction 
treatment for fractures of the os calcis, use of 
sulfanilamide m gas gangrene These subjects will 
be discussed by speakers who have had broad 
experience m the treatment of these conditions 
The symposium on Wednesday afternoon will 
deal with the cancer problem, and on Thursday 
afternoon, the College program for graduate tram 
mg for general surger> and the surgical specialties 
Three symposia will be held simultaneously on 
Fnda> afternoon, dealing with diseases of the 
respiratorv tract, urological surgery, and ob 
stetnes and gynecology 

The midday panel discussions introduced last 
year proved so popular that at this year’s Con 
gress they have been extended to include fifteen 
sessions, four to be held simultaneously on Tucs 
day, Wednesday and F riday , and three on Thurs 
day Meeting places will be the North Garden 
South Garden Palm Garden and Rose Garden 
at the Bellevue Stratford In addition to surgical 
subjects topics related to surgery, such as diet 
drugs, anesthesia infections operating room tech 
mque and the preservation of blood for trans 
fusions will be discussed At each of these meet 
ings which w ill necessarily be restricted by time 
to narrower phases of the subjects than would be 
covered in regular sessions a carefully selected 
leader will present a io minute outline to be fol 
lowed by discussion from different viewpoints by 
two or more collaborators and then by general 
question and comment from the audience 

In the following pages are presented also pro 
grams for a senes of four scientific sessions on 
Tuesday and Thursday evenings for the sections 
on ophthalmology and otorhinolaryngology Sup 
piemen ting the clinical programs m these special 
ties prepared by the local Committee, the pro 
grams for these sessions present an exceptional 
variety of interesting and helpful features and 
discussions Of special interest is the program for 
Thursday evening dealing with various phases of 
broncho esophagology , presented as a tribute to 
Dr Chevalier Jackson for his outstanding work 
in this special field 


lege, xv ill introduce the foreign guests Dr Howard 
C Naffziger, the retiring president, will deliver 
the presidential address, after which the mcom 
mg officers will be inaugurated, the initiates 
presented for fellow ship fellowships and honorary 
fellowships will be conferred, and the medical 
records prize awarded Dr EvartsA Graham will 
deliver the annual oration on surgery, his subject 
being “Intrathoracic Tumors ** 

ASSFMBLX OF IN III VIES 

The 1939 inmates will attend an assembly on 
Monday morning at 11 00 o clock m the Palm 
Garden of the hotel Dr Howard C Naffziger, 
president ol the College, will open the meeting 
with appropriate remarks Dr Irvin Abell vice 
chairman of the Board of Regents and Dr 
Bowman C Crowell and Dr Malcolm T Mac 
Eachern, associate directors of the College, will 
briefly outline the program of the American Col 
lege of Surgeons After the initiates have recited 
the fellowship pledge, they will be formally greeted 
by Dr George P Muller, president elect and will 
sign the fellowship roll after closing remarks by 
Dr George Cnle, chairman of the Board of 
Regents 

OPUTIl VIAIOLOGX AND OTORUINOL VRVNGOLOCV 

Special attention has been given through sub 
committees to the development of an extensive 
program for the ophthalmologists and otorhmo 
laryngologists Featured in the mornings will be 
the special clinical demonstrations to be held at 
the headquarters hotel on Tuesday Wednesday 
Thursday and Tnday These sessions held sep 
arately for each group will cover manv of the 
problems of current interest to those who work in 
these special fields Operative dimes and demon 
strations are scheduled to be held each afternoon 
m the hospitals 

CLINICAL DEMOVSTR \TJO\S— OTORHINOLARV NCOLCKA 

Tuesday 10 oa am 

William Hr w sox Operative Indications in Sinusitis 
Carl M Houser Topic to be announced 
Henry A Mxu.fr Treatment of Sinusitis m Children 
Thomas F Comen Management of Nasopharyngeal 

iibiomata 


PRESIDENT! \L MEETING \ND COW COITION 
The combined presidential meeting and convo 
cation will be held m the Academy of Music on 
Monday evening opening with a processional of 
the officers regents and honorary guests Dr 
Thomas A Shallow chairman of the Committee 
on Arrangements will welcome the assembly , and 
Dr Vernon C David vice president of the Col 


*1 edaesday to 00 am 

Robert H Iv y Pathological Conditions of the Mouth 
O tBRii-L Tucker Diagnosis and T reatment of Laryngeal 
<-,?J UBors , m ? a an d Malignant {color motion picture) 
UlEVAUER L Jackson Bronchoscopic \spects of Bron 
cmai and I ulmonary Tumors 
Louis Cut** Pathological Conditions of the Esophagus 


Thursday, xo do am 

Symposium on Chrome Progressive Deafness 

Oscar \ Batson \natomy and E hysiology of the Far 
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Huwv P Soievcs. Th} rutin w the Treatment of Deaf 
ness and Tinnitus 

'll auto flmisov ‘'Ufpical Treatment (round window 
graft ) 

1 dwarp 11 CAUPBtLi Surgical Treatment (hbjnnth 
fistuhrvtion) 

hr /day in on a m 

t Harold Krai ss Diagnosi of Lateral Sinus Thrombo 
sis (report of cases) 

Howard M Hebbll Treatment of Otitis Media and 
Msstoidm of Irfants and Children with ‘sulfanilamide 
Harrisom F f LtPPiN Treatment of I nr urmx i>rcus 
Menin itis with *sulfap\ ndmt 

orifTiM uioax l 
T ut dm it oo u « 
f H \dmr Dark \dapration 

H rdnt day to oo a m 

U I Lillif [ undus Changes tancoted with Sniro- 
suigrcal t nditians 

Thur <to\ n mom 
F B Sp tf tit ‘subject to be announced 
hndo\ to C am 

I a Tas ii is The l onduci and Methods of a Kefracti jn 
Department in a Large II > pita) 

< R41H. Ut TRVIMV FOR SURGES* 
Following the annual meeting of the fellows on 
Thursdav afternoon th re mil be a conference on 
Graduate Training for Surgery at j oo pm 
which promises to be nl major interest to c\er j 
one attending the Clinical Congress Raising the 
standards of surgery his been the primarj purpose 
of the American Colkgc of burgeons smcc its 
organi/ation ind the direct action which has now 
been taken in spon ormg the present program of 
guidance and smicc for approved hospitals de 
sirous of developing or improving their facilities 
for graduate training in surgery has stimulated 
wade interest m this subject 
The committee charged with the development 
of this program authorized the held staff of the 
College to begin personal surveys of hospitals and 
stud} of their problems m January 1937 Inter 
e ted institutions throughout the United States 
and Canada have been visited during the past 
three j ears and the list of hospitals approved for 
graduate training in surgery ard the surgical 
specialties has been published in the 1939 Bui. 
ieti s of th<* College together with outlines of 
the plans and educational programs of a rep 
re entative group of hospitals 
A vast amount of information and data have 
been assembled at the College which a 1}} form the 
basis for the report of the Committee on Graduate 
Training for Surgery to be presented bv its chair 
man Dr Dallas B Pherruster of Chicago at this 
session 


Leaders in the field of graduate medical educa 
tion will present and discus* at length the various 
problems to be met in a hospital desiring to train 
>oung surgeons according to the present concept 
of required qualifications for fellowship m the 
College The discussion will deal with all phases 
of organization and supervision of the educational 
programs basic sci nee requirements records re 
ports and examinations necessary in the proper 
evaluation of graduate training in hospitals and 
other institutions This session should be of great 
importance to the entire fellowship of the College 
as many practical suggestionswillbeofferedwhich 
will be of great value to those charged with the 
responsibility of developing in hospitals the r«d 
ed systematic supervision preceptorship and 
guided instruction so essential in the training of 
surgeons 

nosrmt COVFEREVCE 
The twentv second annual Hospital Stand 
ardization Conference during the Clinical Con 
gress m Philadelphia October 16 to so, inchi ive 
will provide an opportunity for the thorough dis 
cussion of many problems incident to the msti 
tutional care of the patient which are of vital 
interest to members of medical staffs of hospitals 
trustees administrators and other executive per 
sonnel During the lour fh* conference careful)? 
s/dected speakers from various fields of hospital 
work will pirticipite in thi program Addresses 
panel discussions round table conferences and 
practical demonstrations will characterize thi 
conference and all the participants will present 
well selected and prepared subject matter 
The conference will open at 1000 am on 
Mondav October 16 in the Rose Garden of the 
Bellevue Stratford Hotel f- ollowing an address bv 
Dr Howard C Yaffziger San Francisco presi 
dent of the College Dr George Cnle Cleveland 
chairman of the Board of Regents of the College 
will officially present the list of approved ho pitals 
for 1939 1 ive discussions of major interest will 

then follow — two on graduate training for general 
surgery and the surgical specialties and three 
bv presidents of national hospital organizations 
on (1) voluntary hospitals and their pre-erva 
tion ( ) essential qualifications of a competent 
hospital admim trator and (t) the need foreou 
cated and trained personnel m caring for the sick 
The di cussion of these subjects will be opened bv 
Dr George T Muller Philadelphia president 
elect of the College 

At two other sessions— on Mondav afternoon 
and on Thursday morning — a variety of unpot 
tant topics will be discussed The Monday after 
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noon session Kill include opening remarks on 
hospital standardization in Canada bj Dr Traser 
B Gurd, vice president of the College, follow ed 
b> discussions on (i) the relation of nursing hours 
to various types of diseases (2) the relation of 
diet therapy and more particularly vitamins, to 
the surgical patient (3) the responsibility of the 
hospital trustee, (4) research and statistics as ap 
phcable to hospitals and (5) nursing service in 
relation toadministratn e activities of thehospital 
The Thursday morning session will be equally 
interesting and include discussion of radio inter 
ference caused by electromedical and surgical 
equipment organization and operation of a tumor 
unit and three talks on principles of relationship 
between hospitals and radiologists, pathologists, 
nnd anesthetists respectively Both sessions will 
be held in the Rose Garden 

Tuesday morning s session w ill be given over to 
a discussion on 1 he Medical Staff, Its Qrgamza 
tion and Function, commencing at 1000am m 
the Rose Garden Follow mg the presentation of 
the subject The Importance of an Efficient 
Medical Staff to a Hospital, four speakers will 
discuss the general theme of the session from the 
standpoints of what actually constitutesa medical 
staff proper procedures m extending hospital 
privileges, and making appointments to the med 
ical staff selection and appointment of chief of 
medical staff and heads of clinical departments 
The session will be concluded by a presentation 
and discussion on controlling the clinical work 
through accounting of professional services 
A panel round table conference of special 
interest on the general theme, ‘The Organization 
and Management of the Small Hospital, ' vnll be 
held on Tuesday afternoon in the South Garden 
Participants in this program will discuss the 
general theme from the standpoints of the nepor 
tance of the small hospital in certain communities, 
maintaining competent personnel medical staff 
organization, medical records clinical laboratory 
and \ rav serv ices nursing, and financing Special 
emphasis will be laid on the importance of all 
small hospitals meeting the minimum require 
ments At the same time m the North Garden 
there will be held panel discussions on problems 
pertaining to various phases of hospital admims 
tation m the large hospital Related topics to be 
discussed include administrative practices ac 
counting control and hospital costs anesthesia 
care of emergencies control of postoperative m 
fcctions from the standpoint of surgical instru 
ments hospitalization and compensation charges 
these topics should appeal to a variety of 
interests The session will be under the direction 


of Dr Wtlmar M Allen, Hartford, Conn , super 
mtendent of the Hartford Hospital 
On Tuesday evening the auditorium of St 
Joseph s Hospital v ill accommodate the large 
audience which is expected to attend a round 
table conference at which pertinent problems, 
submitted by hospital executives will be present 
ed and discussed under the leadership of Robert 
Jolly, Houston Texas, and Dr Malcolm T 
MacDachern Chicago Opportunity will be given 
everyone present to submit their specific prob 
lems for discussion 

The joint conference of the American College of 
Surgeons and the American Association of Med 
ical Record Librarians will be held in the Rose 
Garden, Wednesday morning under the chair 
manship of Dr Rohm C Buerhi Chicago The 
session will be opened by a review of the present 
status of medical records m the United States 
and Canada by Dr E W Williamson, assistant 
director of the American College of Surgeons 
Following this the president of the Association, 
Lillian H Erickson, Chicago, will discuss * The 
Present Status of the Training of Medical Record 
Librarians Other subjects on this program will 
include ‘Overcoming Difficulties m Obtaining 
Good Medical Records in a Small Hospital 
The Place of the Medical Secretary m the 
Hospital ” ‘Systematic Procedure Necessary in 
Keeping Current Medical Records Up to Date, ’ 
and ‘How to Secure Specialty Medical Records ’ 
These presentations will be followed by a round 
table conference on Medical Record Problems ’ 
to be conducted by Dr W F Wood, Waverly, 
Mass 

A unique feature of the four day program will 
be the demonstrations m local hospitals on 
Wednesday and Thursday afternoons These will 
include a wide variety of administrative and 
technical procedures which will be of utmost 
interest and practical value to general and spe 
ciahzcd hospital personnel The demonstrations 
will include many new and interesting features 
now of proved value 

Ample opportunity for informal discussion will 
be given at ail of the sessions of the conference 
Exhibits and motion pictures of interest to hos 
pital people will provide additional educational 
possibilities Governing boards of hospitals will 
find their institutions well repaid in added mcen 
tive and knowledge by permitting members of 
their medical staffs and administrative orgamaa 
tion to take advantage of the discussions at this 
conference A most cordial invitation is extended 
to even hospital to be represented at this hospital 
conference 



39 ° SURGLRV G\NE.COLOG\ ANI) OBSTETRICS 


ADVANCE RFCISTRATION 
The hospitals and medical schools of the Phila 
delphn area afford accommodations for large 
numbers of \ istting surgeons but to insure against 
overcrowding attendance at the Congress will be 
limited to the number that can be comfortably 
accommodated at the cbmcs The limit of attend 
ance will be based upon the results of a survey of 
the operating rooms and laboratories of the hos 
pitals and medical schools to determine their 
capacity for visitors It is expected therefore that 
those surgeons who wish to attend the Congress 
will register in advance A registration fee wall be 
required in order to provide funds with which to 
meet the expenses of the Congress A formal 
receipt will be issued to each surgeon registering 
in advance which is to be exchanged for a general 
admission cart! upon his registration at head 
quarters during the Congress This card which 
is not transferable must be presented to secure 
clime tickets and admission to scientific sessions 
A resolution adopted bv the Hoard of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be $5 00 that 
no fee for the 1930 Congress shall be required of 
inmates (class of 1939) that the fee for non 
fellows attending as invited guests of the College 
will be Siooo 

in previous vears admission to clinics and 
demonstrations at the hospitals wail be controlled 
b\ means of clinic tickets which plan provides an 
efficient means for the distribution of visiting 
surgeons at the v -mous clinics and assures against 
overcrowding The number ol tickets issued for 
anv clinic will be limited to the capacity of the 
room in which the presentation is held 

HE VDQU VRTERi— TECHNIC U EXHIBITION 
Headquarters for the Congress will be cstab 
hshed at the Bellevue Stratford Hotel where there 
are unusual facilities for accommodating the 
Congress The Ballroom Palm Garden Clover 
and Red rooms and other large rooms on the first 
and second floors and the roof have been reserved 
for scientific exhibits and conferences regtstra 
tion chmc ticket bureaus bulletin boards ex 
eeutive offices etc Thus the activities of the 
Congress will be centralized under one roof 
The Technical Exhibition will be located in the 
Ballroom and adjacent rooms on the second floor 
The registration and chmc ticket bureaus to- 
gether with the registration desk will be centrally 
located on that floor The bulletin boards on 
which the daily clinical programs will be posted 
each afternoon wall be distributed through the 
exhibit rooms Leading manufacturers of surgical 
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Thomas \ Shallow 
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lewis K Ferguson 
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Vi i))i3m Bales 

V\ E Burnett 
Ixl ward I Campbell 
J Montgomery Dealer 
Ei ere t tit Dickinson 
Gibon C F ngtl 
Theodore R Feller 
Kenneth l Fry 
Ralph Goldsmith 
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COMMITTEE 
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Chevalier E Jackson 
Richard II Meade 
ThaddeusL Montgomery 
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John I aid North 
HubleyR Ouen 
Franklin L Payne 
U arren S Reese 
Frederick R Robbins 
Thomas J Ryan 
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Margaret Sturgis 


SUB COMMITTEES 

Broncho-Fsophagofogy—Chevaiier E Jackson Chairman 
General Surgery— Hubley R Oo rn Chairman 
Geiuto Urinary Surgery— 1 heodore T letter Chairman 
VJrtander Randal) 

Industrial Surgery— H ill nm Bales Chairman 
Neuro Surgery— I rancis C rant Chairman 
Obstetrics and Gynecology— I nnklin L I aywe Chairman 
Norris W \auv ThaddeusL Montgomery 
Ophthalmology— Warren S Retse Chairman 
Orthopedic Surgery— J T Nicholson Chairman 
Otorhinolaryngology— Edward L Campbell Chairman 
Plastic Surgery— Robert II Ivy Chairman 
1 ubhoty— Kenneth L try Chairman J Montgomery 
Deaver Richard H Meade 
Thoracic Surgery— W Emory Burnett Chairman 


instruments and supplies x ray equipment oper 
Ming room lights hospital apparatus of all kinds 
ligatures dressings pharmaceuticals and pub 
hshers of medical books wall be represented 


PHILADELPHIA HOTELS AND THEIR RATES 


In addition to the headquarters hotel the 
Bellevue Stratford there are manv first class 
hotels within a short walking distance providing 
ample hotel facilities at reasonable rates It is 
suggested that reservation of hotel accommoda 
tions be made at an early date at the following 
hotels which arc recommended b) the committee 


Vdclphn 13th and Chestnut Sts 
Barclay Rittenhouse Square l 
Bellevue Stratford Broad and Walnut Sts 
Beniamin Franklin 9th and Chestnuts Sts 
Colonial nth and Spruce Sts 
Drake 151* Spruce St 
Majestic Broad Si and Girard tve 
Philadelphian 39th and Chestnuts Sts 
Rita Carlton Broad and W alnut Sts 
Robert Moms 17th and Arch Sts 
Spruce J3tb and Spruce Sts 
St James 13th and Walnut Sts 
Sylvania Jumper and Locust Sts 
Walton Broad and Locust Sts 
Warwick 17th and Locust Sts 
W eilmgton 19th and W alnut Sts 
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PROGRAM FOR EVENING SESSIONS 


Presidential Meeting and ComocatiBli — Monday S oo p m — Acetdetltv of if lisle 
Processional— Officers Regents and Honorary Guests 
Invocation 

\ddress of Welcome Thomas A. Shallow M D Philadelphia Chairman Committee on Arrangements 
Introduction of Foreign Guests \ernonC David MD Chicago \ ice President 
Vddress of Retiring President Howard C Naffzicer M D San Francisco 
Inauguration of Officers 

President George P Muller M D Philadelphia 
First \ ice President Henr\ W Cave MD New 'iork 
Second \ tee President D Edwin Robertson M D Toronto 
Presentation of Initiates for Fellowship George Crile M D Cleveland Chairman Board of Regents 
Conferring of Fellowships bv the President George P Muller MD Philadelphia 
Conferring of Honorary Fellowships The President 
Medical Records Prize Award 

Annual Oration on Surgerv Intra thoracic Tumors Evarts A Graham MD St Louis 
Tuesday 8 oo pm —Irune Hall 

The Essential Principles m Clean Wound Healing Allen O Whipple M D New Aork 
Control of Hemorrhagic Tendencies Including Physiology and Chemistry Bauman Walters M D 
Rochester Mum 

Water and Salt Requirements m the Postoperative Case Frederick A Coller M D Ann Arbor Mich 
\itamm and Protein Factors in the Pre operative and Postoperative Care of Surgical Patients Emile 
Holman M D San Francisco 


If ednesday 8 oo p m —Irune Halt 

Decompression in the Treatment of Intestinal Obstruction D Edwin Robertson M D Toronto 
Management of Chronic Pelvic Infections George H Gardner M D Chicago 
Conservative Surgery of Bone Tumors Dallas B Pheuister M D Chicago 

Fracture Oration The Ambulaiorv Treatment of Fractures of the Lower Extremity Fraser B Gurd 
M D Montreal 


Thursday S oo p m —[nine Hall 

Hie Re establishment of the Gastric Passage after Resection Prop Dr Jeno Polya Budapest Hungary 
Duplications of the Alimentarv Tract W illiam E Ladd M D Boston 

Evaluation of Current Methods in the Management of Teptic Ulcer \ erne C Hint M D Los Angeles 
Operability and Factors which Increase Curability of Malignancy of the Colon and Rectum Thomas T 
Jones MD Cleveland 


OPHTHALMOLOGY 


ftiCsday S oo p in — Worth Garden Bellcute Stratford Hotel 
Symposium Surgical Aspect of Detachment of the Retina 
RCS tc° h M‘,r Detachm ' M 01 the R ' tm » »' «« Mno Clime \\ illiam l Benedict M D , 


RB "be E e ° P 5T,1 1 " wT h ” ent lte R " ml 31 ,he N ' W ’ i0,k r > e and Ear Conrad 

Resu K^r^ r ?, e rs^.s th T^r a at ,ha M ' mph ' s Ear »"<• tw Hospital 

R "”MET 0 M ro c\!S^' aChmC ” ! ° f thC Re " al “ — far Infirmai) Samuel J 

Results of Operations for Detachment of the Retina at the Washington > cl , , „ , 

LawrencfT Post MD and Theodore E Sanders M D St LmT l> Schoo! of Medicine 

t cncral Dibcussion u s 
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1 hursday, S oo pm— A orth Carden Bell a tie Stratford Hotel 
Recent Advances in Phstic Surgery about the lyes (Technique) \ilra\T Blair V D St Louk 
T he Technique of Correction of Blepharoptosi;, Daniel B Kirby M D New > orh 
General Dt cu sion 


OTORHINOL \R\ NGOLOG\ 

Tuesday 8 oo p m —South Garden Belle-tic Stratford Hotel 
Suaposium Fvaluation of Methods of Treatment in Sinusitis 
The Indications for Surgical Treatment in Sinusitis Frederick T Hill MD Waterville Mane 
The Treatment of \cces«or> Sinus Infections m "Voting Children Fdward * Lt>oro MD Baltimore 
C eneral Discussion 

Thursday 8 oo pm — Rose Carden Bdtrne Steal ford Hold 
Cues auek Jackson \t D Philadelphia Honor Geest 
Ceoboe P Miller MD Philadelphia Jrcidcnt American College of Surgeons Presiding 
Introductory Remarks George P Muller M D Philadelphia 
Re ponsc C hevauer Jackson M D Philadelphia 

Pre ent Trend in the Technique ol ) ary ngectomy Cue i A iier Jacasos MD J hthdelphia 
Foreign Bodies m the \ir and Food Passages (Observations on End Results m a Senes of Nine Hundred 
Fiftv Cases) Lous II Clere M D Philadelphia 

Lnrvngofissurc after the Technique of Chevalier Jackson (Observations on Technique and Results in a 
Sene of Over One Hundred Cases) Gabriel Ticker M D 1 hiLdelphia 
The De\ elopment of Broncho esopbagologv Charles J Ihpervtori MD New \ orh 
The \ oice after Larvngeal Operations Chevalier L Jackson MD Ihiladelphia 


PROGRAM TOR AFTERNOON SESSIONS 

MPOSIUM ON FRACTURES AND OTHER TRAUMAS 

Tuesday _ oo p m — II ithersp on Halt 

Robert H Ke nedy MD Newport- Chairman Committeeon Fractures and Other Traumas Presiding 
An Impartial Evaluation of Several Standard Operations for Hip Reconstruction OrroJ Herman MD 
Bo ton 

Chest Injuries Frank B Berry M D Ken A orh 

The Lse of Ifanj, ng Casts for Fracture-, of the Shift of the Uuntcru foil"* A Caldwell M D Cin 
cinnati 

Evaluation of the Traction Treatment of Fractures of the O Calcts John Duylop A! D Pasadena 
Pntnarj and Secondary Tendon Suture AJicjiael L Mason M D Chicago 

S^MrOSIUM ON CANCER 

It ed nes tty „ oo — Rose Girtcn Belles tic Stratford Hold 

Frank t \dair M D New \orl Chairman Cancer Committee Pre idmg 
Radiological Treatment of Cancer of Tongue Hayes b Martin M D New \ orh 
Surgical Treatment of Cancer of Tongue Lelano R Cowan M D Salt Lake Cits 
Treatment of Cancer of the Esophagus William F Kiemioye Jr AID Baltimore 
What Constitutes Malignant Tumors of the Nervous Sjstem Ernest Sachs Af D St Lows 
Cancer Climes Bowman C CrowtiL A! D Chicago 

Survival Stati tics Cancer of the Breast 19*5-1935 Jefferson Hospital William H Kraemer 
P hiladelphia 
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SYMPOSIUM ON GRADUATE TRAINING FOR SURGERY 
Thursday, 3 00 p m —Rose Garden Bcllaue Stratford Hotel 
D allas B PilEKKTEK M D Chicago, Chairman, Committee on Graduate Training for Surges Presiding 
Organizing an Educational Program Willis D Gatcii M D , Indianapolis 
Discus ,ion led b> George J Heuer, M D , New A orh 
Supervision of the Fducational Program \\ altjian W alters M D , Rochester Mum 
Baaic Science Requirements 

Basic Course W alter Estell Lee, M D Philadelphia 
Research Alixanoer Bpunschuig MB Chicago 
Organized Stud> ot Surgical Pathology 
Evaluation of Graduate Training— Records, Reports, and Estimates of Work 
\\ alter D Wise, M D and Hen?\ F Bongardt M D , Baltimore 
General Discussion Howard C Natfziger, M D San Francisco, Alton Ochsnep M D , New Orleans, 
Donald Guthrie, M D Savte, Pa 

SYMPOSIUM ON THE SURGICAL TREATMENT Or DISEASES 
OFTHh RESPIRA fOR\ TRACT 

Fridax, s 00 fm —Rose Garden, Bellevue Stratford Hotel 
Principles in the Treatment of Empyema \\ illard \ an Hazel hi D , Chicago 

Relationship of Bronchoscops to burger> of the Respirators Tract John D Kervik, M D , New S or). 
Surgical Treatment of Puimonarv Ab'ces-s George J Heuer M D New \ orh 

Curabihtv of Primarv Carcinoma of the I ung Earl) Recognition and Management Richard H Oner 
holt, M D Boston 

Postoperative Pulmonary Complications Damel C Elkin M D Atlanta 

SYMPOSIUM ON OBSTETRICS AND GYNECOLOGY 

Frida v, 2 00 p m —horlh Girden, Bcllaue Stratford Hole 1 

Some Complications of Pregnancy in which Ce«arean Sections Is Indicated \xthur H Bill M D 
Cleveland ' ’ 

The Management of Dvstocias of Pregnanc> Aifred C Beck MD BroohKn 
Toxemias of Pregnant \ HERMAN W Johnson MD, Houston jetas 

Prophjlaxis and Treatment of Carcinoma of the Cervix and Bod) of the L terns \\ illard R Cooke M D 
Galveston Texas * 

Endocrine Therapj m Obstetrics and Gjnecologv John C Blech MD , Nashville, lenn 

SYMPOSIUM ON UROLOGY 
lnda\, . oopm —Sou’ll Garden, Beltane Stratford Hotel 
End Remits m Cate, noma of the Bladder Treated b> Radium BEVutc S Bahehtes, 1! » , Ne„ \orh 
Urologtc Aspects of Hvpertension 1 >ayii> \S MAcK!/..m: \J D , Montreal 
Perirenal Infections Homes G Hamek M D tndunapolis 

home Complications and Dangers of the Loner Ureteral Calculus Join. X Oanovo tID Detent 
The Development of Prostatic Hvperplasias Ciade L Devinc, V D An Haven ’ 
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MIDDAY PANEL DISCUSSIONS 


Tuesday i. jo to 1 4 j p m — Bella ue Stratford 
Ro«e Garden 

Delated Union and Is on Union of Fractures 
Robert II Kennedy MD New "York Iresid 

South Garden 

Brain ■Miscess Charles Bacley Jr MD Balti 
more Presiding 

Falm Garden 

Sterilization and \ eptic Operating Room Technique 
Elliot C Cltler M D Boston Presiding 
North Garden 


Thursday l oo M to i i 3 p m — Bella ue Stratford 

North Garden 

Ulcerative Colitis Henry W Cave MD New 
York I residing 

South Garden 

The Recognition and Msnagement of Hjperthvroid 
ism CeorgeM Clrtis MD Columbus Ohio 
Pre idmg 

} aim Garden 

I ostoperative Wound Disruption— Methods of CIos 
ure Arthur M Shipley M D Baltimore Pre 
siding 


Pre and Postoperative Drugs Used in Gastro intes 
tinal Surgerv Idys MlUS (ace MD New Friday l- to t 4> p m —BclleUit Stratford 
Orleans I residing 

Rose Garden 

i jo to i jj pm BtlltiHt Slrol/ord Analgesia and Anotfiosia in OktetnH Hona.n 
Rose Garden F Kane MD Washington Presiding 


Biliarj Tract burger) and the Bad Risk Cast Ar 
tiiur W Allen M D Boston Presiding 

South Garden 

Treatment of \ancose \ eins II 0 McPheeters 
M D Minneapolis Presiding 


lalm Garden 

Postoperative Infections Frank L Melenev 
M D New \ork Presiding 

North Carden 


North Carden 

\itamms and Surgerv Charles B I uestow 
M D Chicago 1 residing 


The Management of Cleft Lip and Cleft Palate 
George U arkev Pierce M D San Francisco 
Presiding 


Palm Garden 

I actors I revcnting Ammonia Formation in Pre 
served Blood John Scldder MD New York 
I residing 


South Garden 

Indications for Surgical Treatment of Renal Tuber 
culosis Gilbert J Thomas MD Minneapolis 
Presiding 


ASSEMBLY OF INITIATES 

SfonJn it oo ant ^ Palm Garden Bil/aiie Stratford Hotel 
Opening Remark Howard C Najfzicer M D San Francisco President 
The Program of the Ymerican College of Surgeons 

Irvin Ybell M D Louisville \ ice Chairman Board of Regents 
Bowman C Crowell M D Chicago Associate Director 
Malcolm T MacEachern M D Chicago Associate Director 
The Fellowship Pledge Recital b> Initiates 

Greetings to the Initiates Georce P Muller M D Philadelphia President elect 
Closing Remarks George Crile M D Cleveland Chairman Board of Regents 
Signing of the Fellowship Roll The Initiates 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday 10 oo— Rase Garde* BdlaW Stratford Hotel 
Howard C lUmiGEs M D San Francisco, President 
American CoHege of Surgeons presiding 
Address of President —The Hospital Program of the Anver 
jean College of Surgeons 

The 1939 Hospital Standardization Survey— Official An 
nowcement of the List of Approv ed Hospitals George 
CrXle M D Cleveland Chairman Board of Regents 
Vmencan College of Surgeons 
Present Trends m Graduate Training for Surgery Dallas 
B Phemister M D Chicago 
The Preservation of our Present Voluntary Hospital Sys 
tern Rev \ M ScmviTALLA SJ St Louis 
Educated and Trained Personnel Essentia) for Maintaining 
Proper Standards of Service m the Care of the Hos 
pitalized Patient FredG Carter MD Cleveland 
The R6le of the Hospital in Graduate F duration for the 
Physician or Surgeon Desirous of Proper Preparation (or 
his Specialty Robin C Bueuxj M D Chicago 
Lssential Qualifications of an Efficient Hospital Admims 
trator James A Hamilton New Haven Conn 
General Discussion Opened b> Or ovey I M ullfr M D 
( hiiadelphia 

Monday 2 oo— Rost Garden Bdleute Stratford Hotel 
Fraser B Gurd MD Montreal V ice President Amcr 
icon College of Surgeons presiding 
Opening Remarks— Hospital Standardization ra Canada 
Fraser B Glrd M D Montreal 
\ Study of Nursing Hours in the Care of \ arious Types of 
Patients Albert H Scheidt Chicago 
Relation of Dietary Deficiencies to Surgical Convalescence 
Charles B Puestow M D Chicago 
The Hospital Trustee and His Proper Conception of 
\dmu\jstrative and Professional Practices Raymond P 
Sloan New Vork 

The Significance of Research and Statistics in the Hospital 
Held Arnold F Tmch PhD Chicago 
Criteria for an Ffficient Graduate Nursing Service with 
Special Reference to Administrative Policies of the 
Hospital Alma H Scott R N New \ ork 
General Discussion Opened by Lewis E, Jarrett MD 
Richmond Va 

Tuesday to co-Rose Garden Btlleiut Strafford Hotel 
Claude Vi Muncer M D New Vork presiding 
General Theme The Medical Staff Its Organization and 
Function 

The Importance of an Efficient Medical Staff to a Hospt 
fal Harvey Acneiv 3 f 0 Toronto 
Discussion from the standpoints of 
Wbat Constitutes 3 Medical Staff? Oswald N Andes 
son M D St Louis 

The Right of the Governing Board of the Hospital to 
Appoint the Medical Staff Joseph C Doane M D 
Philadelphia 

Proper Procedure to Follow SS hen extending Hospital 
Privileges and Making appointments to the Medical 
Staff Charles II \ ou\g M D Montclair N J 
Selection and Appointment of Chief of Staff and Heads 
ol Departments Jessie J Turnbull R N Puis 
burgh 

Accounting of Professional Services as a Means of Con 
trolling Clinical Work Thomas R Ponton M D 
Chicago 

General Discussion Opened by Joe R Clemmons M D 
New \ ork 


Tuesday 2 oo— South Garden, Bellnne Strafford Hold 
Panel Round Table Discussion General Theme The 
Organization and Management of the Small Hospital 
Conducted by Robert Jolly Houston Texas 
The Importance of the Small Hospital in Certain Com 
mum ties Charles A Lindquist Elgin III 
Discussion from the following viewpoints 
Personnel Securing adequate personnel minimizing 
turnover maintaining good morale training hospital 
personnel Mildred Walter Wauseon Ohio 
Medical Staff Organization Selecting and organizing 
the medical staff controlling the clinical uOrk con 
ducting medical staff conferences Huston k 
Spangler M D Chicago 

Medical Records Securing medical records filing and 
preserving medical records using medical records 
James H Spencer Jr MP Franklin N J 
Clinical Laboratory Service Providing adequate serv 
ice maintaining competent technical services super 
vision, and financing the clinical laboratory Lall G 
Montgomery M D Mancie Ind 
\ ra> Service 1 rovidtng adequate serv ice maintaining 
competent technical services supervising and financ 
mg the may department David M Caldwell 
M D Manchester Conn 

Nursing Service Providing adequate service supple 
mentwg nursing service with attendants or subsidiary 
workers determining personnel requirements main 
taming permanency m personnel Edna D Price 
R N Concord, Mass 

Financing \ssunng accounting efficiency utilizing all 
sources of revenue collecting delinquent accounts 
stimulating philanthropic endeavor O k Fike 
R ichmond Va 


Tuesday oo—Rose Garden Belletue Stratford Hotel 
Panel Round Table Discussion Problems Pertaining to 
Various Phases of Hospital Administration m the Large 
Hospital Conducted by Wjlmar M Allen M D 
Hartford Conn 

Administration Maintaining good morale among hos 
pital personnel admitting and discharging procedure, 
responsibility for scientific work conferences of ad 
rmimtrator with heads of departments J C Mac 
Lewie M D Montreal 

Accounting Control and Hospital Costs Budget— pre 
determined costs control of purchases personnel day 
by day control issuance of food medical supplies 
etc total costs functional cost 3 per capita costs {in 
and out patents) Gordon T Broad New \ ork 
Anesthesia Essentials of a properly organized depart 
ment, responsibility for selection of type of anesthetic 
to be used pre anesthetic examination of patient 
elimination t>! anesthetic hazards MrtTON C Petep 
son, At D New York 

Emergencies Organization o{ emergency services 
shock hemorrhage and poisoning blood transfusion 
emergency lighting m the hospital John M T 
Finney Jr Af D Baltimore 
Control of I ostopmtive Infections from the Standpoint 
of Surgical Instruments UnstenJuecJ v ersus stcnhzed 
instruments technique for cleansing and sterilizing 
surgical instruments decreased inventory of surgical 
instruments labor saving and other factors m post 
operativ e infections Carl \\ \\ alter M D Boston 
Hospitalization and Compensation Charges For hos 
pnauzation patients for compensation or insurance 
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patients uniform charges co operative action itnong 
hospitals Nora I \ oung KN Brooklyn 

Tuesday S 00 P nt — Si Joseph s Hospital 
Round Table Conference— Presentation and Discussion of 
Pertinent Ho pital Problems Submitted by Hospital 
1 xecutivcs Conducted by Robert Jolly Houston 
Texas and Malcolm T MacEacdpun MD Chicago 

Wednesday p jo — Rose Carden Bellnue Sir Vjord Hotel 
Joint Conference with \mencan Association of Medical 
Record Librarians Rodin C IticSki M D Chicago 
presi ling 

A 1 revie \ of the Present Status of Medical Records in the 
United States and Canada as seen by the American 
College of Surgeons Larl \\ AA iuliamsOn M D 
C hicago 

The Present Status of the Training of Medical Records 
Librarians liunvll I- rick os KRI Chicago 
Difficulties in Securing t ood Medical Records in the ‘small 
Ho pital an 1 What We Ha\e Done to Overcome Them 
(iMVllHlIlUEii KK( Decorah Ios a 
The Plate of the Medical secretary in the Ilo pital Kith 
Hls R R L Blueneld 11 \ a 
Os ere ming Protlems Inciient to Securing leceptable 
Specially Medical Records Ray K Daily M D 
Houston Texas 

Round Table Conference- Medical Records 1 roblems 
Conducted by \\ Ikasklin Wood MD AAaverley 
Mass 


ff tdnesdty 2 00— De 11 mirations in Local Hospitals 

Children s Hospital Sisan C Francis RN Supenn 
tendent 

Pediatric Nursing Care an! Isolation Precautions 
Infantile Fczcma Donald M Tillsbitry MD 
Children m Chappie Cabinet Cubicles Charles C 
CnApPLf M D 

Idnunistrati in of Blood Pransfu 10ns to tnfants -Aims 
C McGlinness M D 

Procedure and Technique in Mating Up Infant Feedings 
—Milk Laboratory \cnes H Addams and Arlene 
Sales 

graduate Ho pital of the Um\er ity of renns>l\ania 
Donald C Suelzir M D Director 

Organization and Management of a Blood Bank. Frank 
Jones MD Melba 1 istiBAt cii and Marguerite 
Lukens 

Central Solution Room Alexander Keller an 1 Mar 
caret Hipplf 

Technique of Preparation and Administration ol I aren 
teral Solutions Frank Jones MD an! Josephine 
I AMBROLCTT 

Hospital of the University of lennsylvama Mary \ 
Stephenson Superintendent 

Central dres ing room pediatric bed ide clinic (nursing 
techniques) use of the out patient department in 
teaching the student nurse resuscitation and oxygen 
therapy from the physician s and nurse s viei point 
the nurse s responsibility in W an ensteen suction 
drainage blood transfusions and venoclysis demon 
Stration of vasocillator bed 


tankenau Ho pital Robert Shoemaker M D Executive 
Medical Oflicer 

Organization and Management of Medical Records De 
partment Gasox C I ncfl M D and staff 
Follow up and Stud) of Fnd Results Stanley P 
Rear ann M D and staff 

United States Naval Hospital Captain Henry L Dol 
lard M C Commanding Officer 
Physical Therapy Lieut Carl K \ olngkin 
J efferson Medical College Hospital Robert B Nye 
M D Medical Director 

Organization management and clime methods— Curti 
Clinic Motion picture technique Robert B Nye 
MD and Hvyuard R Hamrick MD 


Thursday p 30 — Rose Gird n ReUnue 'Stratford Hotel 
Donald C Shelter M D Philadelphia presiding 
Interference with Radio Reception Cau ed by Electro- 
Medical Equipment H II Williams MD \evr\ork 
Organization and Operating Problems of a Tumor Unit in 
a General Hospital Jo fph Tenopyr M D Brooklyn 
I rinciples of Relationship Bern ecn Radiologists and Hos 
pitals B K kiRKUN M D Rochester Minn 
i rinciples of Relationship Between 1 athnlogists and Flos 
pital Frank Hartman M D Detroit 
1 rinciples of Relation hip Between Anesthetists an f Hos 
pitals Lmfra A Rovenstine M D New Aork 
General Discussion Opened by B asil C MacIean M D 
Rochester \ A 


Thursday 00- Demon sir ill ns «n Loeil Hospitals 
I ennsyl ama Ho pital (AAomans Building) Norris W 

Aaix MD Obstetrician and Cvnecologist in Chief 

Maternal Care Obstetrical Technique and I rocedure 
Admission of Patient and Assignment to Accommoda 
tion SpOT'tv non Robins MD 
Prenatal Care J A ernon Lllson M D 
Special Clinics Craic AA richt Mickle MD 
I reparation of I atient Robert M Shirey M D 
Observation of I atient in tabor PosS B \Aii~on 
MD 

Delivery Room S«t up Obstetrical Technique and Pro- 
cedure Clifford B Lull M D 
Care of the Patient Immediately Postpartum John C 
Ullerv M D 

Care of the Patient Throu bout Puerperium \A bite 10 the 
Ho pital Robert A kiunROucn M D 
I ollon up and End Results F Sidney Dunne M D 
Out Taticnl Clinic Pendleton Tompkins Af U 
Care of the Nei bom Ralph A 1 Tyson M U 
Penn \lvama Ho pital John V Hatpield Administrator 
FoodSenice MarcaretJ Be nett 
P hiladelphia General Ho pital William C Turnbull 
M D Superintendent . . 

Organization and Management of a Blood Bank I D 
Hneleski M D 

Nursing Technique Loretta M Johnson R n 
AA ills Ho pital Stephen AAiembiom Superintendent 
Development of Consultation Clinics in Specialty 110 
pitals Joseph A k lauder MD and Uillmh 
l raktcs Whelan MD _ 

Nursing and Operating Room Technique in an* ) 
Hospital Gladys L Cole and Hilda R Miller 
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Aksimjedin xm l'm.w\u\c. Suomunio'fe General Scroerv, Oestetricl vnd Ga«iecoloc\, 

SdkGEEL OP liO'.'LS AND JOIXTb, GtMTO UriNARV SuRGEPJ, rK ACTOREb AND OnlEH TraDJJAS, 
NeKROSORGERA, IJIORAUC StlRGERV, PlASTIC AND T ACIOSIAXILLARV SltBCERV, BkONCHO EsO 
PiltGOLOGV, OroRirmoLARYNGOiAiG’. , Ophth ilmology 


GENERAL SURGERY 


\Ionda\ 

IIOSIITAL FOR DISEASED Or STOM \CH 
Francis \ Mantz— I Operative and dry dune 
JEFFERSON HOSPITAL 

Robert Layton and Sjierit \ \ Fees— 1 1 \ ancose v euts 
J HaU Allen and Ben/auin Haskell— x 30 Lesions 
at the anus and rectum 

Henry K Motn.tR— 1 Therapeutics m surgery 

MOL NT SINT \I HOSPITAL 
Moses Litirentj and staff— 1 13 Operations 
PLNNh\ LVAN f V HOSPIT \L 
Orville C Lino— Spinal anesthesia 
Garfield C Duncan— 3 Management of diabetes during 
acute infections and surgical complications 
Samuel Bradbury— 4 Surgical follow up and *.roup 
practice 

I HIL\Di Lf III A ( IM RAL HOSPIT U 
Holley R Owen Joh Pall North and f luis C 
Makccs ~i 30 Operative and dry clinic 
JOjfc.ru McIarland anl staff — j Radiological clinic 
Diagnosis of new cases review of old cases and group 
discussion 

Rubin M I evv is and stiff -3 30 1 re ument of varicose 

veins and their complications 

I S H lELfSKi and 1 leanok V\li tine— 3 Manage 
ment of blood bank at the Philadelphia < enera! Hos 
pital demonstration of apparatus technique ol vine 
section and transfusion and laboratory studies on re 
frigerated Wood 

STETSON HOS l IT \L 

PobfktS Alston C b Sckivartz ard Troy l Mar 
tin— 2 Operations 
Carl F Koenig — 2 \ raj clinic 

TFMPLf UNIVERSITY HOSPIT \L 
W ilham \ Stfll and C How ard McDev itt— 2 Dry 
clinic General and emergency surgery 
IIarry Z Hibshman Harry I Bacon and staff— 3 
Operative and drj clinic 

CarrollS Wright— 3 Dermatology and syphilolo^v 

\\ rST JERSEY HOMLOP VTHIC HOSPITAL 

II We 5 Lfy Jack and staff— 9 Operations Cbolecystec 
tom> 

Tuesday 

ABINGTON MEMORIAL HOSPITAL 
John rnrt\ — 2 Chemical problems m surgerj 


AMLRICAV ONCOIOriC HOSPITAL 
Georce M Dorrancl John W Bransf/eld and Frfd 
erick A Bothe— to Operativ e and dry clinic Cancer 
of rectum 

Joseph McFarland— 11 Pathological demonstration 
Cancer of rectum 

BRYN MAWR HOSPITAL 
John B Flick and I redesign R Robbins— q Opera 
tions 

Max Struuia— 2 Surgical pathology (Blood pictures 
in surgical infections with special emphasis on ncutro 
philes ) 

CHLSTNLT FULL HOSPITAL 
John r MlClo 3 kf\ James A Lehman J M Ellzea 
Jr and John J ShobeR— 10 Operations 

CHILDRFN S HObPITAL 
Orville King— n Splenomegaly in children 

1 1 TZGI R M D MTRCY HOSPITAL 
James \ F flly— 0 Operations 
fnoi'aj Ryan— 0 Operations 


FR/WkrORD HOSPITAJ 
Louis D Lncli rth—o Operative and dry clinic 


t 1 R MAN TOW N HOSIITAL 
I board R Hodge William B Suartlei Robert S 
Alston and Stmuiln f> Wuoev— 10 Operation 

GRADUATI HOSPITAL OF UMYTRSm 
01 PEYNSYI YAM \ 

William Bates— 0 Operations 

John C Ho veil and I I Copvdze— u Operations 


HAHVMANN 110 SUTAL 
A B Webster — 9 Operations 

HOSPIT \L FOR DJSEASIS OF STOMACH 
Herbert R Haivtborne Wilblr IV Oaks and Pail 
I f Neesf— 9 Operative and dry dime 


UUbPiTAL Of- UNIVLRSm OT PLWSVLVAMY 
1 i anc * biliary tract opentKns 

J b Rhoads The matngement ol the hemorrhagic 
tendency of obstructive 'mad ice 
« S Tv R t VDrV T! i£, rc!;U)on of diet {t > injury 
A ? m, 8AZIER t The C0/J * roi of ‘he external loss of hde 
an { ncis ‘? ns for Wwqr tract operations 

, ! J™ Aiptliem in biliary tract operations 
I h Ravdin j- nd results in biliary tract surgery 
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L K Ferguson l olis Kaplan and V\ iluau II fttn— 2 
Painful shoulder The differential diagnosis and treat 
ment of painful lesions of the shoulder acute subdeltoid 
bursitis chronic bursitis sunraspinatus tendon rupture 
brachial plexus neuritis with scalenus myositis 

jt v\rs nospirvL 

Hoacoe M Teaihn llfikE W Ausmr k and Clare cr A 
Whitcomb — < j Operations Pan hysterectomy for taro 
noma of uterine furdus application of radium for car 
cinoma of cervix vulvectomy for carcinoma radical 
neck dissection for metastatic carcinoma 
Stall— 11 Dry clinic 

M S Hastings V review of proposed methods of 
serological diagnosis of cancer 
\ M Durr Jr The rapid diagnosis of fresh tissue 
Hoke Wavivkxk The control of pain of advanced 
cancer with irradiation 

C \ \\ HtTCOHB Pre entation of treated oral lesions 
jnrFRSON 110 SP 1 TU. 

Thomas \ Sit allow and staff -10 Operations ward 
n alls 

Charles T \sssu— u Operations ward walks 
George P Mi u-ER - * Operative and dty clinic 
J Htu Vilen and Benjamin Haskfll— 3 rroctnlogical 
urgety 

L\Nkl \ W HObPlT VL 

Damon B PrEiPFER J Montgomery Dfaver or Dr 
Martin- 9 Operations Presentations Acute appen 
diotis in chillnn ancurvsm of the abdominal aorta 
simulating surgical kidne> 

Ml MORIVL HOSriT \l 
Jvais 1 F HSIAN 0 Thyroid operations 

MI TIIODIST 1 1 ISCOPVL HOSP 1 TM 
Calvin ’ ll Smith Jr and staff— 930 Operations 
MISt KU 01 DIV HOSt IT M 
B R Bfltran and 1 J t arvin q Operations 
t forgv f Millar I Mo sv mo and I T McC inms 
0 Operations 

MOWN r SIN \1 HOSI IT VI 
Bi njauin Lipshute an l staff q Op rations 
\OlTHC\bTlRN HOSPITVL 
JOsAFll] Tolano - q Operations 

1 1 NNSV 1 \ ANIV H0SP1T VL 
\\ altfb l Lee and staff- q Operative and dry rfunc 
PHILADH ! in V G 1 M RAL HOSPITM 
I k Ferclson and \\ iluau H F»b— q Operative and 
drv clime 

DwidI Vndlrsoi Jr— q I nd results of hermorthaphy 
Ferguson operation pfus steel w ire sutures 
StaS— a Symposium on biliary tract and gastric diseases 
L k Ffrcuson Biliary tract surgery 
Truman G Schnabel Biliary tract disea e from a 
medical standpoint 

T Borville Holmes Roentgenological diagnosi of 
biliary tract disease 

RlssellS Boles Helena Rigcs and Jons Criffiths 
C irculatory factors in th etiology of peptic nicer 
IV VVayne Babcock Gastric surgery 
Herman OsTRUM Roentgenological aspects of gastric 
di ease 


M iluam Brody Use of gist to scope in gastric disease 
I S Hnfleski and Flfanor Valentine— j Manage 
roent of blood Lank at the f hildelphia General Hos- 
pital demonstration of apparatus technique of vene 
section and transfusion anf laboratory studies or 
refneetated blood 

1 Rh slIVTk RIAN HOhl IT\L 
IdwardB Hodce Fkkest C Williamson and Lynn 
M Rankin— 9 Operative and dry dime 

rpon st vnt i nscorvL hospitvi 

I M Boykin and staff— 9 Operations 

st ciikisTorm r s hosi ital 

Harry J- f not John \\olr and Dr Martin— 10 
IVrliatnc surgery 

ST J 0 SLP 2 IS HOSI IT VL 
\ C HiKPF\-to Dry dime Duo lenal ulcer pyl ora 
spasm infantile pylonc stenosis 

ST LUkI S AND CUII DRrs S HOSPITU 
Desiderio Roman R \\ l arer II K RoissLf r V " 
Hammf* and staff— 0 Operative clinic Thyroid gall 
bladder carcinoma of the breast herniorrhiphier 
John O Bowfr and stall— q Dry clinic Operations on 
the stomach sho\ ing advantages in tis«. of very fine 
sue catgut 

J \\ Post— 9 Roentgenological examinations 
0 F Bartiimufr— q Demonstration Pathological ati I 
bacteriological examinations 

ST M \RV S HOSI ITM 
V\ J kvts and J J Cancllwo— 0 Operations 
\ R Manning - 1 Proctological dime 

SI VINCI NTS JIOSflTVL 
J J Cancflmo— 9 Operative ant dry clinic ( ryplordud 
ism its reduction by operative mea urcs 

TFMUF UMMRMTV HObMTVf 
\\ M aym Babcock C Mason VsUfy V\ Fmory 
ih rvftt and J Norman Coombs— q Operatuns. 

W Idward C11 amberlain and staff— g Kadoingical 
clinic . _ „ _ 

William A Stfel and C Howard McDmiit— J l « n 
rrjt and emerg ncy surgery 

U S N\\ \L HOSPITAL 

F 1 Conklin W T fiMBPRRY and II L Picn-0 
Operations . 

J J White— 9 Demonstration Lettering Simpson ny 

J ^ \\11m — 1 Demonstration ketterm 0 ''impson by 
pertherm 

WEST JFRSVV HOMfOPVmiC HOSPITU. 

H Wisley Jack and staff— »o Optra tuns Chi f 
cystectomy an 1 appendectomy 

WOMFNS HOMLOPATIHC HOSPITAL 
Law revce P oldb \c her— 3 Rectal surgery 

WOMVS S MTDICU COLLLGE HOSPITVL 
J St hast Rohm an and associates— 10 jo Operation* 
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abwgtom memoriai hosi ital 
Damon B PmrKR 3 V, ylter Levering and J M 
Deaver— i Operations 

BROAD STREET HOSPITAL 
\ B Webster and T C Gfary~io Operations 
BR\N MAWR HOSPITAL 
Arthur E Billings and Charles H Harney— 9 
Operations 

CHrSTNUT HILL HOSPITAL 
\\ iLLiAH B Swartlly S Dana \\ feder Edward F 
McLaughlin and \V illiam Swartley Rinker— io jo 
Operations 

COOPER HOSPITVL 

Paui M Mecray I I Deibert F W Shafer and 
R S Gamon—o Operate e and dr> clinic Abdominal 
and thoracic surgery empyema 

FITZGERALD MERCY HOSI IT \L 
BASrt R Beltran —g Operations 
Alexander E Burke— 9 Operations 

FRANkFORD HOSPITAL 
Benjamin H Chandlee and Ralph \Y Lorry— 9 
Operations 

GERMANTOWN HOSPITAL 
Charles F Mitchell Walter E Lee Harry l 
Knox and Thomas M Downs— jo Operations 

GRADUATF HOSPITAL Oh UNIVERSITY 
OF PENNSY 1 VANIA 

Walter F I ee— g Operative and dry clime Constnc 
tive pericarditis 

George M Piersol George C GRrmrn and Ualtfr 
E Lfe~io Dry clinic Calcified constricting pen 
carditis medical and surgical aspects 
Joseph T Beardwood Jr Josfph C Yasmn and 
Walter E Lee— ii Symposium Pancreatic adenoma 
with hypennsuhmsm metabolic neurological and sur 
gicai aspects 

Collier I Martin— a Lymphogranuloma venereum 
HAHNLMANN HOSPITAL 
f A L% Lennep— 9 Operations 

HOSI IT \L FOR DISEASES OF STOMACH 
Sherman A Eger— 9 Operative and dry clinic 
Herbert R Havvtuornf Wilbur W Oaks and P\ul 
H Vfesl— 12 Operative and dry dime 

HOSPITVL OF UNIVERSITY OF PENNSYLVANIA 
1 L Puasov and staff — 9 Operations Biliary surgery 
Julian Johnson Management of acute cholecystitis 
Robert B Brow \ Hazards of cholecystectomy 
William H Frb Pancreatitis and gall bladder disease 
F L I liason Surgical jaundice 
IloydAA Stevfns Biliary fistula 
I S Ravdin and staff— 2 Dry clinic on pre and post 
operative care 

I S Ravdin The control of fluid balance and nutrition 
in surgical patients 

1 KANcrs Wood The heart in surgical patients 
H C Rwett The effect of climatic conditions on 
blood volume 


J H Gibbon Jr The problem of embolus m surgical 
patients „ , , , 

J F Rhoads The use of sulfanilamide in spreading 
peritonitis 

S GoLDscmiiDT The danger of anoxemia during sur 
gicral operations , „ , , 

J S Lockwood The mode of action of sulfanilamide 
and related compounds 

Norm \n Freeman The management of surgical shock 
I S Ravdin The effect of recent advances of pre and 
postoperative treatment on the morbidity and mortal 
tty of surgical operations 

L K Ferguson Paul Loefflad William H Crb 
Louts Kaplan and Norman Freeman-2 Treatment 
of varicose veins and ulcers injection treatment of 
varicose veins indications for and technique of hga 
turn m the treatment of varicose veins treatment of 
vancose ulcers treatment of painful arteriosclerotic 
ulcees 

JEFFERSON HOSPITAL 
George P Muller and staff— 9 Dry chnifi-^' 

Adolph A W'alkling Cholangiography 
Georce P Muller Subtotal gastrectomy 
James Server Carcinoma of breast tumor clinic 
fallow up study over a 10 year period 
George P Muller and staff— n Operations 
Robert Layton and Sherman Eger— ii \ancose vem 
clinic 

J Hall \llen and Benjvmiv Hvskell— i jo Lesions 
of the anus and rectum 

Thom as A Shallow —2 Operations Colon and rectum 
JFW ISH HOSPITAL 
Ralph Goldsmith— 9 Operations 
Moses Bekrend— 2 Operations 

I ANKENAU HOSHTVL 

George P Muller Gilson C Engel Josfph- O 
KfezeloiHans May— 9 Surgical operations Studies 
from the clinical and research laboratory upon cancer 
growth etc Demonstration in the technique of the 
use of the Engel May range finder and Smith Petersen 
nail end results and pathological studies 

MEMORIAL HOSPITAL 
Bruce L Fleming— 9 Operations 

METHODIST EPISCOPAL HOSPITAL 
Georgf J Schwartz and staff— to Operations 
MISERICORDIA HOSPITAL 
J \ucs A Kelly and D C Geist— 9 Operations 
NORTH! RN LIB* RTIES HOSPITAL 
Byron Goldsmith and Morris Segal— 9 Operative 
chmc 

PhXNSYXY \m \ HOSPITAL 
Paul, A Bishop— 2 Dry Chmc Acute intestinal ob 
sttuction with x ray diagnosis and special reference to 
th« Abbott tube 

Wuxiam A Wolff and Russell Llkinton — 4 Dry 
Chmc Chemical control of surgical patients 

PHILADELPHIA GENERA! HOSPITAL 
w \\ AVNE Babcock— 9 Dry chmc 
Williym T Lemmon— 9 Operative dime Gail bladder 

disease 

John O Bowes John C Burns and Harry B Tkach 
tcnbero q Demonstration of use of very fine size 
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catgut m gastro intestinal surgery management of 
spreading peritonitis due to perforated appendix with 
special reference to the use of convalescent lyophdize 
serum 

Hfnry S Rlt» — n Choice of anesthetics in surgery 
1 S Hneleski and Fleanor Valentine— j Manage 
ment of blood bank at the Philadelphia ( eneral llos 
piul demonstration of apparatus technique of vene 
section and transfusion and laboratory studies on 
refrigerated blood 

PRISBATERIAN HOSPITAL 
William Bates Jamfs B Mason and Jons C IIovvfll 
— g Dry clinic 

IROTESTWT LPISCOPAI IIOS!IT\! 

Staff — 9 Dry clinic 

M L Iiun \ rav therapy of inflammation 
I M Boykin I roblems in gall bladder surgery 
R I Layton Amputation in diabetic, gangrene 
K H Meade Jr Acute pancreatitis 

ST JOSrPHS HOSPITAL 
S D Spotts— o Operations 
Charles b "vassal — io Operations 
L A Soloff— 3 Laboratory demonstration of aurgual 
pathology 

Sr Ltkl b AND CH 1 LDRFNS HOSPITAL 
Desiderio Roman R W Lakes H K Roessler A W 
IIauvfr and staff— 9 Operative clinic 
J W I osr- q Roentgenological examinations 

0 F B vrthvi vifr— o Demonstration Pathological and 
bacteriological examinations 

M MARA b HOSPITAL 
A I KEKAN-g Operations 

STLTSOV HOCI ITAf 

AAilliamT I llis and J K Marks is Operations 
Carl E Kolmc- i \ raj clinic 
Roberts Alston C 1 Schwartz and Troy F Mar 
TIN — i Operations 

TIMPII UMALRSITA HOSPITAL 
AA AAayne Babcock G Ma on AstLey AA Fmory 
Biknett and J Norman Coombs -9 Operabons 
W Edward Cuauberi ain and staff— g Radiological 
clinic 

Wiluam A Steel and C Howard McDevitt— Gen 
eral and emergency surgery 

Harry Z Hibshuan Harry L Bacon and staff — 3 
Operative and dry clinic 

U S NAVAL HOSPITAL 

1 L Conklin W T Liveberry and H f Plgij— 9 
Operations 

J J VAhite— 9 Demonstration Kettering Simpson hyper 
therm 

J J White— i Demonstration Kettering Simpson hyper 
therm 

C K Aoungkin — 2 Demonstration Physical therapy 
C F Morrison— 2 Demonstration Spinograms 

WOMFNS HOMEOPATHIC HOSPITAL 
R W Laker— 9 Operations 
William L Martin— i Operations 
C L Shollenbercer— 1 Operations 


Thursday 

ABINGTON MEMORIAL HOSPITAL 
Damon B Ifeiffer J Walter Levering I M Bqykn 
J M Deaver and staff— 2 Dry dime Peptic ulcer 
and its surgical complications 

BRAN M\\\R HOSPITAL 
RALruS Bromer— 9 \ ray conference Diseases of bone 
J Stewart Kodm-an and AlavP I arker— 930 Opera 
tions 


CHESTNUT IULL HOSPITAL 
AAiluamC Sheehan L H Hergesheimer FIansMav 
and II P Vac\£*l~io Operations 
I ay K Alexander— 1 1 Intra abdominal hernia x ray 
studies 


CIIILDRFN S HOSIITAL 
Waltfr T Lrs and 1 rederick Robblns— 11 Opera 
tions and ward rounds Surgery ln children 

COO I ER HOSPITAL 

Pall M Mecrav I F Dehiert I W SnArrR and 
R S G amon— 9 Operative and dry clinics General 
surgery fractures carcinoma of breast 

FITZGERALD AIERCA HOSPITAL 
James A Kelly— 9 Operabons 
IiiouasJ Ryan— 9 Operabons 

I RANKrOKD HOSPITAL 
Charles F Nassau— g Operations 

GERMANTOWN HOSPITAL 
Eduard B Hodcf William B Swartlev Roberts 
Alston and Stephen D Welder— 10 Operations 

GRADUATE HOSPITAL OF UNIAERSITA 
OF PhN S\ LA AN LA 
Herbert R Hau^iiorvl— 9 Operations 


HAIIM MANN HOSPITAL 
W rut AM L Sylv i» — g Operations 
HOSriTAL OF UNIAFRSITA Of rFVNSVLAAMA 
I S Ravdin and staff— g Gastro-intesbnal operations. 
I S Ravdin The effect of nutn tional edema on failure 
of stomach to empty t 

Alfred Stengel Jr Nutrition in gastro intestinal 
casts , 

W D Thompson Jr Factors conditioning wouna 
healing in surgical pit ents 

W O Abbott The use of the Miller Abbott tube in 
acute intestinal obstruction 
W D Frazier. Indications for operation in patient* 
w uh gastric or duodenal ulcer 


JIFfERSON HOSPITAL 

Kenneth E Fry— 9 Peritoneoscopy as a diagnostic aid 
m surgery 

Thomas A Shallow and staff— 10 Ward waiis- 
Thovlas A Shallow and staff— rr Operations 
Hobart A Reiilann—: A fedtco-surgical problem 
J Hall Allen and Benjamin Haskell— 3 Proctoio icai 
operations 


JEANLS HOSPITAL 

RoscoeM Teahan Hoke AA ammock andCiARF 
AA inTCOMB —9 Operations Abdominoperineal 
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turn of rectum excision of carcinoma of bladder im 
plantation of radon for carcinoma of mouth 
Staff— n Dry clinic 

\V S Hastincs A. review of proposed methods of sero 
logical diagnosis of cancer 

A M Duff Jr The rapid diagnosis of fresh tissue 
How. W ammOck The control of pam of adv anced can 
cer with irradiation 

CAW niTCOMB Presentation of treated oral lesions 
JEWISH HOSIITAL 
Frank B Block— 9 Operations 

LANKENAU HOSPITAL 

Damon B Pfeiffer T Montgomery Deaver or Dr 
Martin— 9 Surgical operations Discussion of cancer 
of rectum with report of cases 

METHODIST EPISCOPAL HOSPITAL 
Calvin M Smyth Jr and staff— 9 Operations 
MISERICORDIA HOSPITAJ 
B R Beltran and E Garvin— 9 Operations 
George P Muller, F Mogavero and F T McGinntn 
— 9 Operations 

MOUNT SINAI HOSPITAL 
Benjamin Lipshutz and staff— 9 Operations 
PENNSYLVANIA HOSPITAL 
W alter E Lee and staff— 9 Operative and dr> clinic 
PHILADELPHIA GENERAL HOSPITAL 
Louis D Englerth S DaleSpotts and Hugh Robert 
son— 9 Operative and dry clinic 
L K Ferguson and William H Erb— 9 Operative 
clinic 

Staff— 9 Symposium on metabolic diseases 

Edward S Dillon Surgical complications of diabetes 
melhtus 

William H Erb Diabetic surgery 
Robert G Torrey Medical aspects of diseases of 
thyroid gland 

Patrick A McCarthy Surgery of thyroid gland 
Staff— 2 Symposium on cancer 

Louis H CleRf Carcinoma of larynx 
Joseph Klauder Malignant melanomas 
Lawrence Curtis Plastic procedures of treated car 
emoma 

B P Widmann Irradiation of superficial ultra oral 
carcinoma 

John Howell Treatment of carcinoma of rectum 
CnARLES Behnev Carcinoma of ovary 
Joseph McFarland To be announced 
Truman Schnabel Bronchogenic carcinoma 
Staff— Symposium on general surgery 
Fenwick Bellman and Edward Cross an Present 
status of the surgical treatment of acute osteomyelitis 
D B Pfeiffer Indications for gastro enterostomy in 
the treatment of peptic ulcer 
S Dana Weeder and William Lemmon Subtotal 
gastrectomy for peptic ulcer 

I S Hntleski and Fleanor Valentine— 3 Manage 
ment of blood bank at the Philadelphia General Hos 
pital demonstration of apparatus technique of vene 
section and transfusion and laboratory studies on 
refrigerated blood 

PRESB\T£RIAN HOSPITAL 
Fldridge L Eliason Frederick Bothe and John Paul 
North— 9 Operative and dry clinic 


PROTESTANT EPISCOPAL HOSPITAL 
h T Crossan and staff— 9 Operations 

ST CHRISTOPHER S HOSPITAL 
Harry E Knox John Wolf, and Dr Martin— 10 
Pediatric surgery 

ST JOSEPH S HOSPITAL 
C S Herrman— 9 Operations 
L D Englerth— 10 Operations 
V R Manning— 2 Proctological clinic 

ST LUKE S AND CHILDREN S HOSPITAL 
Dfstderio Roman R W Larer H K Roessler A W 
Hammer and staff— 9 Operative clinic 
John O Bower and staff— 9 Dry clinic A demonstra 
tion of the use of 5 o chromic catgut in pericardectomy 
and common bile duct neurorrhaphy and tenorrhaphy 
J W Post— 9 Demonstration Roentgenological ex 
animations 

O F Barthmaier. — 9 Demonstration Pathological and 
bacteriological examinations 

ST MAR\ S HOSPITAL 
J J Toland Jr —9 Operations 

TEMPLE UNIVERSITY HOSPITAI 
W Wayne Babcock G Mason Astley, and J Norman 
Coombs— 9 Operations 

E Edward Ciiamberlatn and staff— 9 Radiological 
clinic 

William A Steel and C Howard McDevitt— 2 Dry 
clinic General and emergency surgery 
U S NAVAL HOSPITAL 

T L Conklin W T Lineberry and H L Pugh— 9 
Operations 

J J White— 9 Demonstration Kettering Simpson hy 
pertherm 

J J White— 1 Demonstration Kettering Simpson h> 
pertherm 

WEST JERSEA HOMEOPATHIC HOSPITAL 
H Wesley Jack and staff— 10 Operations Repair of 
hernias 

H Wesley Jack and staff— 1 Operations Carcinoma of 
breast appendectomy 

WOMAN S HOSPITAL OF PHILADELPHIA 
Calvin M Smyth Jr and staff— 9 Operations 
Friday 

ABINGTON MEMORIAL HOSPITAL 
Damon B Pfeiffer J Walter Levering and J M 
Deaver— 2 Operations 


AMERICAN ONCOLOGIC HOSIITAL 
John W Bransfield and Gordon Casticliano 
Operative and dry clinic Cancer of breast 


—9 50 


BRAN M AW R HOSPITAL 
W alter F Lee and T McKean Downs— 9 Operations 


LUri'j R HOSPITAL 


PA R L S S C A mov RA ' n C P £IB f RT F " Shafer and 
.i? 9 0peratlveclinic General abdominal 

and thoracic surgery 


FITZGERALD MERCA HOSPITAL 
Basil R Beltran-9 Operations 
Alexander E Burke— 9 Operations 
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GERM VNTOWN HOSPITVL 
Charlfs T Mitchell Walter L Lef Harry I- Knon 
md Thou \s M Downs— jo Operations 

( R \DU VH HOSPITAL OF UN!\ I KSn A 
OI UNNSMUNU 
Walter I Lef— g Opera tuns 
W altfr I Lrr md IIfnra 1 fRoy IIocms -ji ( astro 
m test i nil dime 

1 HI 1 M MYVN 1 I 0 S 1 1 T\L 
Henry S Run- 2 Demonstration of sacral caudal block 
James D Schofield and staff — a Operations 

1 I 0 S 1 IT \L FOR DISEASES OF STOMACH 
Herbert K Hawthorne Uilblr tt Oars and PAtL 
II Neese— 9 Operative and dry dime 
Francis A Ma\tz— 1 Opcntne and dry cbmc 

HOSPITAL Or UVIVFRSm OF PEVNSALA VMA 
E L Fliason and staff— g Castro intestinal operations 
I L Lliason— M anagement of bleeding ulcer cases 
Robert B Brown —D iagnostic difficulties in colonic 
lesions 

1 XFeruson Colonic open tons Surgical diathermy 
in treatment of recta) disea c 
Williau H Frb Postoperative care of peptic ulcer 
cases 

Jllian Joilnson Treatment of acute ileitis 
L X Fercison and staff — a Treatment of diseases of 
the anal canal and rectum 

L II Hercesheimer Treatment of hemorrhoids by 
injection hemorrhoidectomy in ambulatory patients 
with local anesthesia 

John B Clement Treatment of fissure in ano in am 
bulator) patients bj using oil soluble anesthetics 
Kenneth Kresslfr The treatment of pruritus am 
Joel N ass Treatment of carcinoma of the rectum and 
of rectal polyps by electrosurgery 
Paul II Sniffer X (inoperative treatment of ulcera 
tive colitis 

L X FmctsoN One and t\ o stage operations for 
fistula in ano 

JI FFEXSON HOSPITAL 

< eorge P Miller and staff— 9 Dryclmic Wardnalks 
and case demonstrations 

James Surver Pathologi al demonstration Small 
bo a el tumors 

George W illalf.r Treatment of varicose veins 
Howard H Bradshaw Ward rounds 
Robert Layton and Sherman Eger— ii \ancose vein 
clinic 

George I Weller and staff— 11 Operations 
Thomas A Shallow— ii Operations 
Staff— 1 Regular meeting of tumor dime department of 
neoplastic diseases 

J Hall Alien and Benjamin Haskell— i 30 Lesions 
of the anus and rectum 

JEW ISH HOSPITAL 
Norman S XOTHSCHltD— 9 Operations 
Henry Tumen— 9 Oastroscopn. dime 

LAVxrNAU HOSPITAL 

George P Muller Olson C Engel Joseph O Xeezel 
or Hans May— 9 Op rations The surgical problems 
in peptic ulcer Plastic operators 


MEMORIAL HOSPITAL 
James Ifiiman— 9 Operations 

WISf RICORDI \ HOSPITAI 
J \ Xf Lly and D C Oeist — 9 Operations 
T J Ryan— 9 Opt rations and symposium on peripheral 
va euhr di«n c 

MOUNT SI\ \I HOSPITVL 
Rfnjaujn LtPSHUTZ and Lous Xaplan— 9 Operations 
I ostoperativ e distention perforation in appendicitis 
Moses behrend and staff— 1 15 Operations 

PENNSYXYAMA HOSIITAL 
John B Flick and staff— 9 Operative and dry clmic 
PHIL VDFLPHI A GENERAL HOSPITAL 
Patrick A McCarthy— 9 Operative and dry clinic 
B I Widmann—j Radium and 1 ray therapY 

PRESB\TLRI\N HOSPITAL 
Henry P Brown and Orville C Xinc— 9 Operative 
and dry clinic 

TROTEST V VT EPISCOPAL HOSPITAL 
I V Boykin and staff— q Operations 

ST JOSFrilS HOSPITAL 
James V Kelly— 10 Operations 
I-dward V Mallon Historical exhibit commemorating 
the ninetieth anniversary of St Joseph s Ho p tal 

ST LUXES V\D CHILDREN S HOSPITVL 
Desider 10 Roman R VV Larer II X Roessler V VV 
Hammer and staff— 9 Operative clime 
J W Post— 9 Roentgenological etaminations 
O F Barthmaier— 9 Demonstration Pathological an i 
bacteriological examinations 

ST M VR\ S HOSPITVL 
P A McCarthy— 9 Operations 
J A Kelly and t H U eiss— 9 Operations. 

STFTSON HOSPITAL 


William T Ellis and J K Marls— 12 Operations 
Carl F Xoevig— 2 \ ray clime 
Robert S Alston C E Schwartz and Troy E Ma* 
tin— j Operations 


TLWrLE UNIVERSITY HOSPITAL 
W Wayne Babcock G Mason Astley W Emory 
Burnett and J Norman Coombs— 9 Operations 
YY Edw ard Chamberlain and staff— 9 Radvtogvcal 
clinic _ „ , 

William A Steel and C Howard McDivm— 1 Dry 
clime General and emergency surgery 
CarrollS Y\ right— t Dermatology and sypnloSog’ 
Harry Z Hisshmav Harry F Bacon and sta 8 — 3 
Opera ti e and dry clinic 
WEST JERSEY HOMFOPYTIHC HOSPITAL 
H YVesley Jack and staff— 10 Operations Car moma 
of breast , , 

H Wesley Jack and staff— 1 Operations Vppenacc 
tonnes 

WOMVNS MFDICVL COLLFGF IIOSHTYL 
flCBLEY R Owen— 10 Operative clime Henna 
James Lfhman— 10 Operative clinic Thyroid 
J Stewart Rooman— jo jo Operative clime Breast 
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OBSTETRICS AND GYNECOLOGY 


Monday 

hosiitu or uNivrRsm or plnnwlvanu 

Daily Scientific Inhibits 

Pour cas V Murphy Tocogiwphic studies of uterine 
motility during pregnancy and labor 
J all O Ku\( cNistmt Fxhilnts sho ung influence of 
variations m pelvic configuration upon the mechanism 
of labor , , , 

Cnw. E^ssian lduhtts> showing the technique for 
the quantitative determination of estrogens and prej, 
nandiol in pregnancy urine 

rJUMCUM L Pavne Hormone studies in hydatidiform 
mole and chorion epithelioma 
h Sidney Dunne Functioning ovarian tumors 

MEMORIVL HOSPITAL 
Z B Newton — 2 Gynecological operations 

TEMPLE UMVERSm HOSPITAL 
Harry \ Du ican— 1 j Operative and dry clinic 
Obstetrical staff Daily exhibition and demonstration on 
fluid balance and Height control in pregnancy 

WOMAN S HOSPITAL OF PHIL \DELPHl V 
Elev.os. H Bmpsi and stiff— x Urolo 0 ical and gyneco 
logical chmc 

Tuesday 

BPOYD STREET HOSriTU 
N F Pax so and M J Bennett— 9 Operative and dry 
dunes Ovarian grafting as a therapeutic method for 
endocrine disorders presentation of cases of hvper 
menorrhea and hypo-menorrbea, pre and postoperative 
technique of new method di cushion and illustration by 
motion pictures in color 

N F Pax'on and M J Be ’ x zTt~i Opervlions Ovar 
tan grafting for hyper and hypo menorrhea 4 cases 

BRYN MAUR HOSPITAL 
Charles \ Behney— 9 Gynecological operations 

COOPL R HOSPITAL 

T B Lee and Gordon F West— 0 Operations 

FITZGERALD MERCY HOSPITAL 
Joseph V Mjssett— r t Gynecological operation* 

LANKEVAU HOSPITAL 
E P Barnard— vo Dry clinic 
J Calvin Hartman Use of Keilland forceps 
Loss B W rtso Obstetric analgesia 
Julian Lyon Care of the premature baby 

HAHNEMANN HOSPITAL 
NEm.iv F Paxsoy and Henry D Lafferty~9 dun 
ca\ pathological conference and ward rounds Chronic 
nephritis and pregnancy placenta praevia x ray pel 
vimetry 

HOSPITAL FOR DISEASFS 01 STOMACH 
Mvrio A Castailo — 1 1 Operative 3nd dry clinic 


Cst arles C \onai>, Charles A Ber jey > and Pendleton 
Tompuss— 2 Sound table discussion The treatment 
of cervical carcinoma George Gray Ward New \ori. 
chairman 

JLANrS HOSPITAI 

Ro^coi M Teaha i Hoke W vmmock and Clarence \ 
Wwtcoub— 9 Operations I anhysterectomy for car 
emonu of uterme fundus application of radium for 
carcinoma of cervix \ ulvcctoniy for carcinoma radical 
neclc dissection for metastatic carcinoma 
JEFFERSON HOSPITAL 
P Brooke Bcayd—q Gynecological operations 
Harry Stlckert— ro Obstetrical ward rounds 
John B Montgomery — 12 Postoperative follow up 

clinic 

J B B ern stint and George B Bland— 1 Deraoostra 
tion of vaccine prevention of puerperal sepsis 
Mario Castalio—u 30 Organisation and conduct of 
obstetrical dime for treatment of syphilis and gonor 
rhea complicating pregnancy, results of ten years ex 
penence 

KENSINGTON HOSPITAL FOR WOMEN 
E A Schumann Adrian \oeoeus Z B Newton 
r 3 XmvNACu C T Beecium and George C Hanna 
Jr —9 Gynecological operations with special reference 
to anesthesia Hysterectomy avertm plastic morphine 
and scopolaram laparotomy, ovarian cyst local ce 
sarean section local 

MISERICORDIA HOSPITAL 
J A Siiarkey — y Lecture Postpartum pulmonary com 
plications 

PENNSYLVANIA HOSPITAL 

fv orris U Vau\ and staff — 9 Operations and demonsttn 
tion of cases 

Norris W Vaux and staff— 2 Demonstration of Lying In 
Hospital technique and procedure 
Spots wood Robins Admis ion of patient and assign 
ment to accommodation 
J Vernon Ellson Prenatal care 
Craic W right Moct le Special climes 
Pobert M Shirey Preparation of patient for labor 
Russ B ll ILSO 1— Observation of patient ui Lb or 
Clifford B Lull Delivery room setup obstetrical 
technique and procedures 

John C U leery Care of the pitient immediately 
postpartum 

Pobebx A FLjubrodgh Care of the patient throughout 
puerpenum while in the hospital 
F Sidney Don't Follow up anl end results 
Pe idleton S ToifPMNs Out patient dime 
Ralph 51 Tyson Care of the newborn 

PHILADELPHIA GENERAL HOSPITAL 
C A Behney— 11 Dry chmc Tumors in gynecological 
practice 

PRESBV'lERIAN HOSPITAL 
George M Lav s James P Lewis and Donald Riegel 
— Gynecological operations 


HOSPITAL OF UNIVERSITY OF PFN NS \L VANIA 
Cyiyrees c Norris Howard C Taylor Jr and staff 
—9 Gynecological operations and demonstrations 


JohxC Hirst Robjst Sirrey and Robert Shoemaker 
uemonstratpn of methods results and clinical 
significance of studies m \ Hamm A in pregnarcy as 
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indicated by visual purple estimation from the I etdman 
wfiptometer surgical demonstration of technique of 
puerperal sterilization from lirst to fifth postpartum 
ihy by means of fv mero> tul al Irgxtr in tenlintioii 
through tht 1 fmncnstictwci ion unilcr f <al -inesthr i » 
motion picture in color of the new I pinne nslicl 11 L 
Hirst kerr eatrapcntoneal cesarean seed in foil/ eil I > 
operation if cast is avails) !<• 

ST 1 Ukl S AND Cim Dkl \ S HOSt ITU. 
Warren C Mercer and staff— o Operative clinic 
Supravaginal repairs and vaginal hysterectomies 

ST WNCINTS HOSPITAL 
William F Morrison — io Female gonorrheal clinic 
\ 1m mistering t au t cry a nd exhibition of cauterized cases 

STrTSOV HOSPITAL 

Stvphcn L Tracy and staff— 9 Gynecological dime 
TlMPLr UNUFRSm HOSPITAL 
J O Arnold — O bstetrical clinic round table discussion 
WOMEN S HOMEOPATHIC HOSPITAL 
F L HtGrtEs— 9 Gynecological clinic 

WOMAN S HOSPITAL 0T PHILADELPHIA 
Margaret C Stircis and staff— 9 Operative and dry 
clinics Gynecological sterility 
Alberta I lltz and staff— 9 I renatal clinic 

H tdnesday 

AMERICAN ONCOLOGIC HOSPITAL 
Stephen E Tracy A Vaughan Wincreu and Emmett 
F Ciccove— 19 Operatu e and dry clinic Cancer of 
cervix 

BRAN MAW R HOSPITAL 
James L Rtcihrds— - 9 Gynecological operations Sus 
pension of uterus ana hysterectomy 

CHESTNUT HILL HOSPITAL 
r divarj> A Schiuann and Clayton T Beechau— 930 
Operations 

Tram-lin L Payne— 9 Operations 


II MINI MANN HOSriTAI 
I foy Clfuufr an 1 Nnvf tv I Pvyson— j Obstetrical 
operations 

HOM n \f I Ok DIM \Sl S 01 STOM AUI 
lRtvcr ]{ 1 atov — i Urcthnlle ions in women 
Host ITU m UMUkSITA 01 PtNNSALAAMA 

Carl 1 Bachman ml staff— 9 Obstetrical operations 
and demonstrations 

Dolclas P Mirpiiy and I aul O k ungen smith — 2 
Round table di cussion The relativ e importance of dis- 
proportion and inertia uteri in failed trial labor Wit 
L7 am F Cus«TU Ne» Acrk chairman 

Jf FFERSON HOSPITAL 

Brooke Al Anspacji John B MovrrOMERyand staff — 9 
Operations 

ThaddelsL AIostgomeky Mario Castillo and Clyde 
Spancler— 9 Operations 

Arthur First— t* I ndoenne factors in the vitality and 
devrlopmectof the fetus 

Abraham Raloff— re New methods in the titration of 
prolan and estnn results of such titration in normal 
and complicated pregnancies 
L G Feo— jj Studies in the parasitology and bactrnol 
og> of the vagina 

Leopold Goldstein— ir Glycogen content and aciditv 
of the v agina in pregnancies and its complications 

MEMORIAL HOSPITAL 
A W Aoegeltv— * Gynecological operations 

METHODIST EPI 5 C 0 PAL HOSPITAL 
I C Hamblock and staff— p Obstetrical operations and 
demonstration of Caldwell Morton apparatus for pel 
v lography 

MOUNT SIVAI HOSPITAL 
Cn ARLES Mazer and staff— 9 Operations Exhibition 
and motion pictures Investigative problems of the 
barren marriage 

PLNVSYLA AVIA HOSPITAL 
Norris A\ A'aux and staff— 9 Operations and demon 
stratum of cases 


FITZGERAI D MERC A HOSPITAL 
AV Benson Hares— 9 Gynecological operations 
FR AVKFORD HOSPITAL 

GfoRGE C Hanna Jr and W allace M Martin— i 30 
Operative and dry clinics Obstetrical 

GERMANTOWN HOSPITAL 
E P Barnard and J Calvin Hartman — 9 Operative 
and dry clinics 

J Calvin Hartman Discussion on prenatal care 
2 B Newton Operations 

Winslow Tompkins Relationship between diet and 
the anemias of pregnancy 

Christopher M Torsi vn lnterpartum separation of 
the pubic symphysis 

Troy Martin Use of typhoid vaccine m phlebitis 
John W Cutler Si 0 ns and symptoms of premature 
separation not always text book type 

GRADUATE HOSPITAL Or UNIAEPSITA 
OF PENN S A LA ANI A 

\Y ft Nicholson— 9 Gynecological operations 


PIIILADFLPHI A COUVTA MEDICAL SOCIETA 
Demonstration of Committee Activities— 4 30 Each com 
mittee will take a half hour and discuss three typical 
deaths in their respective group Round table dis 


Pirnnr F Wiluvm chairman Committee on Mstema 
\\ elfare 

Thaddeus I Montgomery chairman Committee 01 
the Study of Fetal Deaths . 

Ralph Tyson chairman Committee on the Study 0 
Neo Natal Deaths 


PRESBYTERIAN HOSPITAL 
Cn isles Behniy and John Griffith— p Gynecolo ica 

ST JOSEI II S HOSPITAL 
F H Mater— zi Gynecological operations 
Harry Stickert— i i Obstetrical clinic 
J F Carroll— j Obstetrical chmc 

ST MARA S HOSPITAL 
L J W ojczynski — 9 Gynecological clinic 
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5 J Carreras— 9 Obstetrical clinic 
J M Lafeety — J Obstetrical clime 
\\ H Schmidt— R adiological dime 

TEMPLE UKIlCRSm HOSP 1 TAI 
J O Arnold — 3 Obstetrical clinic round table discussion 
WOMANS HOSUTVL OF PHIL \DFLPHLV 
Alberta Peltz and staff— 9 Prenatal clinic 

1 kursdoy 

BR 04 .D STREET HOSPITVL 
N F Paxsok and M J Bennett— 9 Demonstration 
New method of studying ovarian activity and the 
menstrual cycle by means of human vaginal smears 
Lantern slide demonstration and visit to laboratory 
showing technique Norma! cycle artificial castration 
menopause hypermenorrhea hypomenorrhea 
N F Paxson and M J Bennett— 2 Clinical conference 
Ovarian graft as a therapeutic method for endocrine 
disorders presenting cases of castration and menopause 
postoperative follow up discussion of technique used 
illustrated by motion pictures in color 

BP\N ilAUR HOSPITAL 
J O Griffiths and J Y How son— 2 Obstetrical clinic 

COOl ER HOSPIT U 

T B Lee and Gordon F West— 9 Operative clinic 
Gynecological 

\ ft Davis and G B Germay— 2 Operative and dry 
clinic Maternal mortality in New Jersey 

FITZGERALD MERC* HOSPITAL 
Joseph V Misseti— » i Gynecological operations 
H MINE MANN HOSPITAL 
Earl B Craig and Frank J Frosch— 9 Operative and 
dry chmc Gynecological 

EarlB Craic and Frank J Froscii— 1 Operative and 
dry chmc Gynecological 

HOSPITAL FOR DISriSES OF STOMACH 
Toby \ Grfco— 9 Interposition and Fothergill opera 
lions 

J S 1-vAuoi NBEsn— 1 j Operative and dry chmc 


Brooke M Ansp\ch and Lewis C Scheffey —3 Clinical 
conference on gynecology 

MOUNT SINAI HOSPITAI 

Bernard Mann and staff— 9 Operations 

NORTHEASTERN HOSPITAL 
Alfred II Diesel— 10 Gynecological operations 
PENNSYLVANIA HOSPIT XL 
Norris W Vaux and staff —9 Operations and demonstra 
tion of cases 

Norris W Vaux and staff — t Demonstration of Lying 
Ir Hospital technique and procedure 
Spots wood Robins Admission of patient and assign 
ment to accommodation 
J Vernon Ellson I renatal care 
Craig Wmcbt Mlckle Special dimes 
Robert M Shirey Preparation of patient for hbor 
Ross B V ilson Observation of patient in labor 
CufFORD B Lull Delivery room setup obstetrical 
technique and procedure 

John C Ullery Care of the patient immediately post 
partum 

Robert A Kimbrouch Care of the patient throughout 
puerpenum while \n the hospital 
1 Sidney Dunnf Follow up and end results 
Pendlfton Tompkins Out patient dime 
Ralph M Tyson Care of the newborn 

PHILADELPHIA GENERAL HOSPIT \L 
Edward A Schumann Joseph Missett Jr Wu.uam 
Ely and C Beecham— 9 Gynecological operations 

PRrSB\TERIAN HOSPITAL 
George M Laws and Aaff—s Gynecological operations 
Pmirp F Williams— 2 Demonstration of prenatal chmc 

ST JOSEPHS HOSPIT VL 

WillumJ Thudiuji— ii Operations Hysterectomy for 
fibromyoma Fothergill operation for procidentia 

ST LUKES AND CHILDREN S HOSPITAL 
I eonard Averett and staff— 10 Operative dime Va 
gvnal approach to pelvic pathology and vaginal hyster 
ect-omies Kerr low cervical cesarean section 


HOSPH M or UNIWRSm or IENN$\l\\NI\ 
Charles C Norris Howard C Taylor Jr and staff 
—9 Gynecological operations and demonstrations 
Franklin 1 I ayne — 2 Round table discussion The 
diagnosis and treatment of hydatidiform mole and 
chononepitbchoma Benjamin l Watson New \ork 
chairman 

jrFtrRSOY HOSPITAL 

Lfwis C SciitFFrY I Ch vrlf s Lintcen and staff— 
9 Operations 

Civdf M Spanclfr— 10 Ward rounds 
M M Ginsbfro— to 30 Cystoscopic chmc 
J dw sru Burt— it Studies in fetal asphyxia 
T iiADtii v s> 1 Montgomery— ii Intrapartum factors, m 
fetal and maternal mortality 
John II Dlccer— si A studyof rupture of the uterus 
St iff— 1 2 Round table discussion T he practical applies 
tion of endocrine therapy in gynecological and obsiet 
nca! practice Discussion to be participated in by a 
number of the leading gynecologists and obstetricians 
1 Charles Lintcen — 12 I ostoperative follow up chmc 


ST MAK\ S HOSPIT \L 
J G Sxbol — 9 Oym ecological chmc 

STI TSOV HOSPITAL 

Stlpiien E Tavcy and staff — 9 Gynecological clinic 
WEST JERSE\ HOMI OPATHIC HOSPITAL 
C I Hadley F C HfSBErt and staff — to 30 Gynecol 
ogical operations 

WOMI N $ HOWFOPVnilC HOSIITAL 
W C Mercer— 9 Gynecological clinic 


UOM \N S Mf DtCM COLI 1 <. I HOSf ITAL 

I amt S I irrf kman— 9 Demonstration of patients and 
technique rulguration treatment of ulcerative sub 
mucous cystitis 

Marcarit C Sturgis— 10 Demonstration Uterosa! 
pingography technique and evaluation of ulerosal 
pingograms 

Catharine JIacfaslaye and Helin Incleby— xi 
K ound table conference \ alue of penodic pelvic exam 
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matrons in pre\ enting oncer of the uterus report on the 
findings in. taoo volunteers 

Catharine Macfarlave and staff— » Gynecological 
operations 

Friday 

1 ROVD STRFTT HOSI mL 
W < Mercer -g Operations Uterine fibroid hyster 
ectomy anterior and posterior colporrbaphy uterine 
suspension 

BR\ \ M Vtt R HOSPIT VL 
John B Montcomerv and THomas J Costello -* 
Resume of obstetrical clinic 

UIFSTNLT IIH I HOSPITAL 
Z B Newton and H Curtis Wood— n Operations 
FIT/ Oh I M D Ml RC\ HOSPIT VL 
W Benson Harfr—o Cynecological operations 
HVHM MANN HOSriTV! 

Uenr\ I Cromiuer Ant Richard R Cates— »o Cate 
of premature b3b> management of abortion 

HOSPIT VI 10R Dlb! VSFS OF STOMACH 
II arry STt ckfrt ti ( yneeological operations 
llOSI FI VI 01 UNIVFUSm OF PENNSVLV \MV 
Carl Bachman and staff— g Obstrtncal operations and 
demonstrations 

r hilip I W n.Li AMS- t j I ound table discussion Treat 
men* of abortion FrlmricJ Talssic St Louis Mis 
soun chairman 

JEFFEPSON HOSPIT VL 
1 Brooke Bland— o Operations 
JamfsL Richards Thomas J CosTELto and Damd M 
F arrF ll— g Operations 
Clydi SpanoIfr -io Ward rounds 
Umis C Nciieffey and WilIiam J Tiildium— 11 JO 
Uterine cam er foI1o\ up clinic 
Jacoh llomus- u I ndncnnologic.il clinic 
Norris V\ A aln and Hob sRT A RttMvrs— l» Sym 


po*ium Pulmonary complications m obstetrical and 
surgical practice 

KENSINGTON HOSPITAL FOR WOMEN 
Walter 'I Heyl— g Demonstration of the use of a 
placental blood bank 

Mr Steinberg and Mr Brown— q Demonstration of 
the principles of blood coagulation and the control ol 
hemorrhages 

L V Schumann and staff— g Obstetrical operations 
MOUNT SINAI H0S1 IT VI 
Charlfs 'I azer and staff— g Operations 
I EW5VI V ANl V HOSI ITAL 
Norris V\ \ aln and staff— a Operations and demon 
Stratton of cs es 

nilLVOLLPHlA CENFRVI IIOSPITVL 
Charles S Muler and Frantun F Osterhqct— i 
Operatise and dry chmc 

ST JOSI-PH S HOSPITAL 
D S O Donnell— ii Olistetrica! chmc 
F VV Ctvwoot -i Obstetrical tlmte 

TEMPI r UNIVERSITY HOSPITAL 
Harry V Dlncan— n Operatise and dry clunc 
Gynecological 

J O Arnold— j Dry clinic and round table discussion 
0b*tctncs 

UOM VN S MPDICVL rOI LIT E HOSPITAL 
Ann C rav Taylor— i Obstetrical clinic Abnormal 
cases 

Dim to be Announced 

JEWISH HOSPIT VI 

C J Stamm Jacob Walker and Imur F Williams 
Operations 

TRf SBVTFRIAN HOSPITAL 
Collin Follnroo Operative and dry clinic Obstetrics 


GENITO URIN -TRY SURGERY 


V/oudoy 

GRADUATE HOSPITAL or UMVEKSITV 
01 PENNSVLV VNIV 

Jo mi C Birdsall and staff— a Operative and dry 
dime 

ST JOSFPHS HOSPIT VI 
William J Erickson — i Dw nosticdimc 
ST M ARV S HOSI I r VL 
W H Haines— r Opt rat i\e and dry clinic 

TEMrLl UNIVIRSITV IIOalITVL 
W Kersey Thomas and staff— 3 Operative and dry 
chmc 

Tuesday 

(PRMVNTOWN HOSPITAL 
Stanley o West and Harold S RambO- io Operative 
and dry cluac 


GRADUATE HOSPITAL OI UMALRSITA OF 
PI NNSALWNIV 

WilIiam II Macmnnfy and Fdward V Muilln — 1 
Operative and dry clinic 

HAHNLMVNN HOSI IT AL 
Lion T Ashcraft and William Hunsicker Jr — i 
O peration 

HOSPITAL Or UNIV FRSITV OF IENNSYLVAN1V 
Alin andek Randall ard staff— J Operations 

JimRSON HOSPITAL 
D At Davis— g Diagnostic clinic w ird walk 

JEW ISII HOSPITAL 
John B I oyvnes— g Operations 
Leon Sous Cohfn— q Urological radiological ewuoit 
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MOUNT SINAI HOSPITAL 
MaURICL MuSciiat and staff— i 30 Operations 
ST I UKE S AND CHII DREN S HOSPITAL 
L r MitLikES and staff— i Dry clinic Plastic surgery of 
the kidney demonstration of cases 

TI RIPLL UNIVERSITY HOSPITAI 
W Hersey Thomas and staff— 3 Operative and dry 
clinic 

U S NAVAL IIOSPITAl 
\ H Carson and C E Gayler— 9 Operations 
V H Carson and G h Gayler— 2 Dry chmc 

Wednesday 

ABINGTON MEMORIAL IIOSPITAL 
Alexander Randall and staff— 9 Operations 
CHESTNUT HILL HOSPITAL 
Alexander Randall Frederick S Schofield and 
Frank I Massaniso— ii Operations 

COOILR HOSPITAL 

D F Bentley and R Betancourt— 2 Operate e and 
dry clinic Prostatic surgery 

GERMANTOWN HOSPITAL 
John B Lownes F S Schofield and Frank P Mas 
saniso— 10 Operative and drj dime 

HAHNEMANN HOSPITAL 
Leon T Ashcraft and W illiam HcxsrcKER Jr —9 
Operations 

JEFFERSON HOSPITAL 
D M Davts and staff— 9 Operations 
Karl Kornblum— 9 Uroloycal radiological cases 

PHILADEI PHIA GLNI RAL HOSPITAI 
William H Macmnney W Hersey Thomas W’illakd 
H Kinney, and Edward \ Mullen— 9 Symposium 
on gemto urinary diseases 

PRFSBYTERIAN HOSPITAL 
Joseph C Birdsall Francis G Harrison and Henry 
Sancree — 1 Operative and dry clinic 

ST LUKE S AND CHILDREN S HOSPITAI 
L W Campbell and staff— 9 Operative and dry dimes 

ST MARI S HOSPITAL 
W II Haines— 2 Operations 

Thursday 

AMERICAN ONCOI OCIC IIOSPITAL 
A E Bothc and Thmut F Ciccone— 10 Operativeand 
dry clinic Cancer d! temto urinary tract 

CHrSTNUT HILL HOSI ITAL 
Fredericks Schofield— 9 Operations 

GERMANTOWN IIOSPITAL 
StvnlfyQ W est and Harold S Rambo— 10 Operative 
ard dry clinic 


HOSPITAL OF UN1VERSIT\ Or PrNNSVLVANIA 
Alexander Randall and staff— 2 Dry clinic 
P B Huciies Bilateral functional effect of unilateral 
renal denervation in nephrosis 
S W Mulholland Relationship of urology to the 
problem ol hypertension 

Alexander Randall The etiology of renal calculus 
E P Pendergrass and P B Hughes The value of 
serial pyelography id evaluating the efficiency of 
unnary transportation 
Staff members Informative case reports 

JEI TERSON HOSPITAL 
D M Da\ is and staff— 9 Operations 

MEMORIAL IIOSPITAL 
L A Mullen— 3 Operations 

MISERICORDIA HOSPITAL 
A E Botiie— z Operations 

MOUNT SINAI HOSI ITAL 
Maurice Muschat and staff— 1 30 Operations 

PENNS Y I VANI \ HOSPITAL 
LrON Herman and staff — a Operative and dry dime 

T LMI LE UNIYTRSn \ HOSPITAL 
W Hersey Thomas and staff— 3 Operative and dry 

clinic 

U S NAVAL HOSI ITAL 
V H Carson— 2 Dry clinic 

WOMINS HOMEOPVTHIC HOSPITAL 
Leon T Ashcraft— 2 30 Operative and dry clinic 

WOMANS MEDICAL COLLEGE HOSPITAL 
Faith S Fetterman— g Operative and dry clinic 

Tnday 

ABINGTON MLMORI \I HOSI ITAL 
Alexander Randall and staff— 9 Operations 

BRVN M\WR HOSI IT\L 
Leon Herman and Lloyd B Crj-ene— 2 Operations 

GERMANTOWN HOSPITAL 
John B Lovvnes F S Schofield and Frank P Mas 
saniso— 10 Operative and dry clinic 

CRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA. 

JosfpH C Bird&all — 2 Operative and dry clinic 

HAHNEMANN IIOSPITAl 
Lfon T Ashcraft and William Hunsickfr Tr — o 
Operations v 

JEFF 1 RSON HOSPITAI 
D M Da\js and staff— 9 Operations 

Jf WISH HOSPITAL 
John B I ovvnes— 9 Operations 
Leon Solis Cohen -9 Urological radiological exhibit 
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WI TIIOPIST 1 1 ISCOPAL IIOSriT YL TEMPLE UMVLKSITV 1 IOSI IT VI 


Stirling Mooriifao anti staff— 10 Operations 
MIS 1 1 ICOPDIV HOSPIT VI 
\ L Bothi — 2 Drj clinit kidney tumors types anti 
treatment 


IRA Cl URLS AND 

Monday 

IIOSIITVI 0 | UMVIRblTt Of I LVVAI \ VMA 
I K Fejkison Will mill Fra U D Thompson ami 
Lent!) K.aplan — 2 Traumatic surgery Immediate 
treatment ol traumatic rounds treatment of sprains by 
injection of )o at anesthesia diagnosis and treatment of 
knee injuries prophylaxis and treatment of tetanus 
prophylaxis and treatment of gas gangrene 

f ROT! ST \\ T EPISCOP \I HOSPIT \I 
I M Boymn — ? Fractures of lower third ofleg industrial 
itina 

T ttesday 

V 1 HM.T 0 N MFMORIVL HOSIITVL 
Damon II rrrtmR J Walter I fyfrinc J Mont 
toMERY Dr avi r and Flltchcf Suv— t Fracture 
clinic Demonstration of cases or treatment of com 
pound fractures fracture dislocation of sh juI ler closed 
skeletal reduction cases open reduction eases clinic in 
(pcrition 

J 1 WISH H 0 SP 1 T XI 

M isis Bhihlnp— g Dry clime Compound fractures 
imme hate fixation and metal plates. 

Ralph ( oLDSuirn and staff— 9 Fracture dime 

misi i itoRDiv iiosrmi 

I Mot aVLRo— 11 Lecture LTpenences with the Smith 
I etersen nail 

11 1 Sf \TLRI \N II0S1 IT \L 
John I At l North -g Industrial surgery clinic 
SI JOSl I II & HOSPIT \L 

J “V Lehman — n Industrial surgery clinic living 

fascial suture in repair of hern a 

Ti MPLL UNIYFRSm IIOSPITYL 
John Royal Moore— 9 Tracture clime 

w 1 st ji rsi v no m i op vmre iiosi it \i 

H WeSLFY Jack and staff ~i Operative and dry climes 
Discussion and presentation of 4 cases of removal 
of spleen following trauma 

JI ednesday 
COOF I R IIOSI ITAL 
Staff— 9 Operative and dry clinic 

NORTH! \SH RN IIOSIITVI 
T Tlrm r Thou vs— 11 Fracture clinic and motion pic 
ture demonstration Shaft and intracapsular fractures 


W IIirsey Thomas and staff— 3 Operative and dry 
clinic 

WOMAN S HOSPITAL or 1 HILVDLIPIIIV 
FaithS Fetter si in and staff— 9 Urological diy dime 


OTHER TRAUMAS 

of the femur with and without screw fixation demon 
strations of patients x ra vs and end results in fractures 
of tibia and fibula Pott s fractures with and 1 ithout 
posterior dislocation of ankle an! marginal fracture of 
tibia and fractures of os calcis fractures an (dislocations 
at should r elbow and wrist 

PHIL \I)I I PHI V ffMRU IIOSPITYL 

Staff— a Symposium on frai lures 

Clay Mlrksy S JUdock Harrison McLaichHn 
F ractures of the shoul ler girdle 
II F RuiBi Fractures aboat the elbow 
Tou Outland I raetures of the forearm 

Thursday 

GR \PU YIT HOSPIT \L OI UMV FPSITV 

01 IIWSYLWMV 

Robert V Crofr— 0 Clinical conference Re ponsi 
bility of industry in the management ol head injuries 

Birnard D Jipovircir— 10 Drychmc Back injuries in 
industrial surgery . 

Jan\ C Howell— it Demonstration Restoration cf 
mint function alter fractures pain in groin Ic-lovorj, 
lifting tendon repair in industrial surgery 

iiospit \l or uvnrrsm of ifwsvlv yviy 

I k Fercuson 1 ows Rabun andL II Hesge iieimer 
— j Treatment of fractures inambulatory patients dm 
ical demonstration technique and aonli ation of un 
padded plaster casts for the upper and lower extremities 
reduction of fractures under local anesthesia practical 
physiotherapy in fractures by active function treat 
ment of minor ankle fractures by injection of local 
anesthesia 

JFUISH HOSPIT \L 

Ralph Goldsmith and staff— 9 I racturc dime 
MTMORI VL HOSPIT M 

Brlcl L I leminc— 9 fracture clinic 

JIWSMYWIV HOST II VI 

I HtDLRick F Robbins— 9 Industrial clinic 

F rtday 

coon R HOSI jt u 

R S t Mao ard 1 1 Pistine— 9 Drychmc Fractures 
ST VVk\ S IIOSIITVI 

W j Kv in— 9 Operative and dry dime Industrial 
surgery 
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SURGERY Of BONES AND JOINTS 


Monday 

PROTESTANT EPISCOPAL HOSIIIAI 
Rutherford L Joiiv~i jo Orthopedic clime 

CHILDREN'S HOSPITAL 
5 T Nicholson— Demonstration 0/ splints Polioraje 
Utta Prevention of loot deformities in younger children 
by equalization of tendon pull, nu<cle and fascial 
transplants 

MOUNT SIN \I IIQSPITM 

M H CoopcRUAN—t Operations 

Tutsday 

COOPLR HOSFITU 

S> r RANKttv Buznv, Oswa.cc R Carla mjer and Da 
Wallis— 9 Operative and dry clinics Fibow injuries 
spinal fusion 

GRADUATE HOSPITAL OP UNIVERSITY 
Or PENNSYLVANIA 

Dtl orest l* WiLEASP Jesse T Nicholson and Ben 
jAHtN T Bfll~ 9 Operative and dry clinics <0 Re 
construction operation m older congenital htp cases 
(j) unusual spine lesions responsible lor backache 
(3) correction of metatarsus varus m hallux valgus 

ST JOSEI H S HOSPITAL 

PwLjmON— t Drycluxic Low back strain fusion for 
chronic low back strain 

ST LURE S YND CHILDREN’S HOSPITAL 
JOB A Brooke—* Drv clinic Tendon transplantation 
in selected polio cases arthrodesis of the knee serratus 
magnus paralysis with fascial vnvborage to the spinous 
process 

SHRINKS S HOSHTAL 

J R Moore— * Ward w ilk 

WOW l N S HOMEOPATHIC HOSPITAL 
l O Gceceelfr— 1 Operative and dry clime 

H tdnesday 

GRADUATE HOSIITAL 01 UNIVERSITY 
OF PFNNSY'LYANIA 

\\ ( Limit L D Frescoes and 1 auu Juson— « 
Operations Vrthrophsty elbow s and hips internal dt 
rangensent of knees 

Jl r PERSON HOSHTAL 
J T Rich— q Operations 

MOUNT SIN II IIOSI ITU 
M R Cuonsuv* 3ndstaS~a Oper itions 


ST CHRISTOPHER'S HOSPITAf 
Rltiierfopd L Jpirv — 1030 Operations 

SP LUkF S AND CHILDREN S HOSIIfAf 
1 au l Jevson —10 Operativ e clime Internal derangemen t 
of knee exploration poLdactjha plastic surgical result, 
nailing of fractured hip 

SHRINER S HOSPITAL 
J R Mqore~ 9 Operations 

U S N WAI HOSPITAL 
C t MgrrisON — 0 Operations 

WEST JERSEY HOMEOPATHIC HOSHTAL 
S L Brown and staff —g Operations 

Thursday 

BRYTv WUVR HOSPITVL 
Georci Wagoner— q Operations Demonstration 0/ sc 
iected cases of healed fractures 

GERMAN TOR N HObPITAI 
B Ppmkljn Bwovand \ D M \u.K—g Operative and 
dry clinic 

HAHNEMANN HOSPITAL 
John A Brooke Edwin Gfckcler and Doiau> T 
Joves— a Dry clime Fractures of neck of femur ip 
tornal fixation Smith PcteTSen pm or parallel screws 
results of leg shortening herniation at intervertebral 
disc shoulder disabilities orthopedic problem cases for 
discussion 

PHILADELPHIA ORTHOPAEDIC HOSPITVL 
DeForest P Willard and auC— q Case demonstra 
tiows Treatment of LeggCalvt? Perthes di '•aae liveycir 
results of slipped femoral epiphysis decompression of 
abscess for paraplegia in Pott s disease 

bT JOSEPH’S HOSPITAL 

Paul J Epson — 1 Operation I usion for chronic low back 
strain 

SHRINI R S HOSPITAL 
J R Moo«e~ 9 Demonstration of out patient dmic 

TEMPLL UNIVERSITY HOSPITAL 
Joitt Roval AfoopE — 1 Operations 

E S NAVAL HOSPITAL 
C I MoRPtsas— j Dry clime 

Friday 

COO! I L HOSI ITAL 

B l-RANKtiv licziiy Omiauj R CARiAMifR and Da 
WAtus— 9 Operative md dry dm c Knee injuries 


l KOI 1 SI YNT i \ 1 SC 0 ! \I IIOM 11 \L 
J W A wpp~ jo 30 Operative and dry dimes Fractures 
01 neck 01 fmur use of naihnj, in treatment 
Rutherford L Jgkv — j jo Operative and dry choir 


Ji IVIoll tlUSLTl U 


* kt V J »i C5nvy ''* £ ^ aRAV » Henry Stcsiovo and 
.} j 1 } ”? R ' J? 2 *"? Dry clinic Arthroplasty and resec 
lion of the elbow malignant tumors, backache lesions 
ot the knee joint 



SURGERY, G\NECOLOG\ AND OBSTETRICS 


MOUNT SIN \I HOSPITAL 
M B Coopt rmav and staff— a Operations 


ST CHRISTOPHER S IIOSP/TU, 
Rltiierford L John— ro jo Operation* 


SIIRINER S HOSm \L 
J R Moore - g Operations 

Da\s to be Announced 
PRFSBYTFRI XS HOSPIT tE 
Brice Gut Operatise and dry clinic 


NLUROSURGER\ 


7 ties dav 

HOSI IT\L OI UMVFRsm OF II NNSVIV \M\ 
Franci C ( Ravt and staff— g Operative and dry clinic 
Maioc trigeminal neuralgia /motion pictures) 

JEFFIRSON IIOSriT\I 
VV illiam Duane Jr — q Operations 

TEMptr UNiwRsm nosrn a 

Temple S Fay -q Operations 


II tdnesday 

HOSI ITU. OF UMVERSITV OF PLNNSAEV \MV 
Francis C (. rant and staff— g Dry clinic Motion pic 
ture demonstration of the treatment of spina) cord 
ir Junes 

MISERICORDIA HOSPIT VI 
1 J Ryan— g Operativ e and dry clinic Craniocerebral 
injuries 


TI MI LI UNIV J RSITV HOSI 11 VL 
IimpllS Pay — 9 Operations 

Thursday 

HOSIITVL OF UMVTKSm Or I ENNSVJ V ANI V 
J rancis C Grant and staff— g Craniotomy for a brain 
tumor 

JI FFEKSON HOSI ITAL 
V\ illiam Dl Jr — g Operations 

Friday 

HOSPIT Al OF UNIV F RSITV OF IENNSVLVAMA 
/rancis C Grant and staff— g Dry clinic Diagnosis 
and trealmrnt of pituitary disease 

JFFFFRSO HOSPITVL 

Bernard J Alters and VV iluam Duanl Jr — io Brain 
rumors diagnosis and treatment 

TFMPLr UNIVERSITY HOSPITVL 
Temple S Fay— g Operations 


PLASTIC \ND I ACIOMA\ILL'\R\ SURGERY 


Monday 

CHESTNUT IHI I HOSI IT\I 
Charles VV C aisle— a OperatiJns 

NORTHFPN LH’F RTII S HO^S ITAL 
Samuel Cohen— a Nasal plastic surgery 

Tuesday 

JEFFERSON HOSPITVL 
VV Ariel n B Davis— g Operations 

PENNSVLVANIV FIOSPITVL 
James R Cameron— a Operations 

PRESimtRIVN HOSPITAL 
Robert Ivy I awefncT Curtis and Henry \ Miller— 
0 Operative and di> clinic 1 acial reconstructions 

II ednesday 

OR AVVATF HOSPITAL OF UNIVF-RSITV 
OF PENNSYLVANIA 
Samuel Cohen— j Nasal plastic operation 


Thursday 

VMFRICVN ONCOLOGIC HOSPITAL 
( forgf M Dorrance and John VV BRANsrtEtn — ii 
Dry clinic 

GRADUATE HOSPITAL OF UMVERSITV 
OF PENNSYLVANIA 

1 oul,\d It Spaeth— t PUstic surgery ol the rye 
JI FFERSON HOSPITVL 
VVarrenB Davis— g Operations 

Friday 

GRADUVTt HOSPITVL OF UNIVfcR^ITV 
OF IEVNSVLV'AMV 

Robert H Ivy Lawrencf Clrtis and Henry A Milllr 
—9 Operations 

HAHNrMAVV HOSPITAL 
Thomas L Doyle— g Operations 

MOUNT SINAI HOSPITAL 
\ franL— a Operations 

ST JOSEPHS HOSPITVL 
VV illiam J McKinley— q Operative and dry dime 
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THORACIC SURGERY 


Tuesday 

HOSPITAL Of UNIVERSITY OF PENNSYLVANIA 

I S Ravdin i»d staff— z Do clone 
Riciursj H MekQk The surgical treatment of pul 
monary tuberculosis 

Gabriel Tucker The bronchoscopic aspects of thorn.*- c 
surgery 

}\ju\s 3o«'.^os The. sngtcal treatment of puimoanr, 
malignancy and bronchiectasis 

JEFFERSON HOSPITAL 

Howard II Bradshaw and George Willauui— n 30 
Dry clinic Thoracic diseases 

PHIL \PELPHI \ GENERYL HOSPITAL 

Staff ~q Symposium on empyema atelectasis sulfa 
pyridine 

E I Fuusov Empyema results 
E Burvu.ce Holmes. Roentgenological aspects, of 
empyema 

f eon Scirw arts CUmcal studies on sulfapyndine 
V \\ Mosjuv YVwkvht Basal atelectasis following 
general surgical operations 

Mostv Bejiki-nd Richard H Meads Jr Rubin M 
I ewis and Albert BfUREN’D— 2 Operative and dry 
clinics Phrenn. nerve operations pneumolysis thorac 
oplasty extrapleural pneumothorax 


Wednesday 

GRADUATE HOSPITAL OF UNIVERSITY 
01 PENN S YLVAM A 

W VETER E Lee— 10 Constrictive pericarditis 
JEFFERSON HOST ITaL 

Howard H Bradsiuw and George Un. lager— -2 
Operatise cluuc Thoracic diseases 

PCWSYLY VM \ HOSPITAL 
John B Fuck and staff— q Operative nnd dry clinic 
John T Bauer— 3 Dry clinic Carcinoma of the lung 
diagnosis by sputum examination 

PROTESTANT TPISCOP \L HOSPITAL 
Richard H Mevde— 9 Operative and dry clime 
Thoracoplasty for pulmonary tuberculosis 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITA 
OF PF VNSYLVANTA 

J Y\ Cutler— a Operations Extrapleural and mtta 
pleural pneumolysis tn surgical therapy of tuberculosis 

TEMPLE UNIVERSITY HOSPITAL 
W Tsiory Burnett— p Operative dune 
Staff — 2 Dry dime Thoracic diseases (chest conference) 


BRONCHO-ESOPHAGOLOGY 

(See also clinical schedules under Otorhinolaryngology) 


Monday 

TEMPLE UNIVERSITY HOSHTAL 
Chevalier L Jackson and staff — 1 Broncho esopbag 
ofogical clinic Bronchoscopy as an aid to the thoracic 
surgeon 

Tuesday 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
C ABRtEt. Ticker William V lm and J I Atkins— 9 
Direct laryngoscopy 

GvBRtFL Tvckfr — 2 Dry ebroc Laryngeal tumors be 
mgn and malignant, demonstration of patients and col 
ored motion pictures on the technique of direct faryn 
goscopy laryngofissure and laryngectomy 

J5 WISH HOSPITAL 

Louis H Clcrf R M Uwns ante J Swalm — 3 
Bronchoscopic clinic 

PHD VDl LPHJ \ ( TNI R AI HOSPITAL 
< i'orce I A\ Hi ian " q Bronchoscopic Uhmv 

f KOI 1ST AM U1SCOPAI HOSPITAI 
William \ 5 eil — llronthoscopiechnic Motion pic 
lure demonstration The 5 nrvnx 

TEMP LI DMVFRSm HOSPITAL 
CtfEAtUfnL JalKSON— u Dryclmics Diseases of the 
esophagus dnemculum of the hypopbarynx and one 
stage operation for us surgical cure (motion pictures) 


Wednesday 

JFFFFRSON HOSPITAL 
Louis H Cli-r?— q Bionchoscoptc clinic 

MISERICORDH HOSPITAI 
Gabriel Tucker Joseph P Atkins and William A 
Leix— 3 Operative and dry clinic 

MOUNT SINAI HOSPITAL 
\\ A Lell and staff— ro Operative and dry cluuc 

PHILADELPHIA GENERAL HOSPITAI 
Louis H Clerf— t Bronchoscopic t/inic Malignant 
tumors 

woman s medical college hoSpitai 

Emily V an Loom and associates — q Bronchoscopic clinic 
Thursday 

1RANKF0PD HOSPITAL 
Glorce A RtciiNRDbON — t jo Bronchoscopic Clinic 

GRADUATE HOSf ITAL OF UMVIRSITV 
OF PENNSYLV AM A 

Gabriel Tucker W ilunm A Lux and J P Atkins 
—a Bronchoscopic chnic 

JVFFIRSON HOSPITAL 
Louis H Clikf — 1 Bronchoscopic clinic 



Sl7KGCK\, G\NLCOLOG\ AND OBSTLTRICS 


41 ? 

NORTH! K\ 1 Hit RTII S HOSPn AL 
N M Lews — 9 Bronchoscopic chmc 

PHIL ADh Lmi \ n M K U IIOS 1 IT AL 
Ci orgc H helas — 9 Bronchoscopic chmc 

ST CIIR 1 STOI III R S HOSI ITU 
Emily Van Loon — g Bronchoscopy in allergic children 
TLMPI I UMWkSITA IIOSI ITU 
Cinv \lier I Jackson and staff— i 30 Iironcho esopha 
gofogical chmc 4 30 Chest conference 

USMUI IIOSPIT \I 
h II arblrt — 2 Bronchoscopic clinic 


Friday 

GRADUATE IIOSPIT \I or UNIAl KS1TA 
01 TENNSALAANIA 

Gabriel Tccf.FR and Walter F I ei — 10 Surgical 
managem cnt of esophageal diverticula 

IIOSPIT \I OFUMALRSITA 01 I PNNSM \ \\I\ 
Gabriel Tlcler William \ Lell andj P AtkiNs-g 
Bronchology and esophapology 

TrMI 1 1 UM\ 1 RS1TA HOSPn \I 
Chivalifr 1 Jackson and W ilham \ Smalm— 11 
Castroscopic clinic 


OXORHINOLAR\ NGOLOG\ 

(Sec also clinical schedules under Broncho F soph 3 gal >gy) 


Monday 

BR\ N MYWR II 0 S 1 IT\L 
Edwin P Lom.akjr 2 Operations 

CHILDRINS IIOSI IT\I 

W illi am Hew son - 1 Dry clinic Sinus infections in chil 
dren diagnosis and treatment 
Llovd S IIitcihnson and Maltolu N Wilmes— j 
O perations Tonsillectomy in children 

GRADUVIT IIOSPIT \L 01 U\I\FRSIT\ 
or PENNSALA \NI\ 

Ralph Bi tler and W alter Pobests— 2 Operative and 
dry clinic 

HOSPITAL OF UMAERSITA Oh prs\s\i\ \M\ 
Harry P Sciienck and Louis T Silcox— J Operations 
Staff— a Dry clinic 

Delazon Bostwick Notes on septal surgery 
Julies W inston Neuro otological clinic 
L E Silcox Subluxation of the nasal septum 
J C Donnelly Aulible tinnitus presentation of 
patients 

H P ScitENCK Carcinoma of the nasaf eptum 
Karl M Houser Submucous resection of the nasal 
septum 

JI WISH IIOSPIT AL 

II M Goddard— 2 Operations Submucous resection 
tonsillectomy maxillary sinus 

MOUNT SINAI HOSriTAI 
M S Lrsner — 2 30 Operations 

PFNNSA IUNU IIOSPIT VL 
William IIewson and Thomas Cowen— 2 Operations 
Edward H Campbell— 2 Diagnostic methods in nose 
and throat condition 

FHILADI LI HI V { I Nl KM HOSI ITM 
Herbert M Goddard— 2 Tonsil an 1 submucous clinic 
PRhSB\TIRI\N HOSPITAL 
Walter L Cariss Dolclas Macfarlan Richard W 
Caruchs and I tt Kfmner— 2 Operative and dry 
clinic 


ST JOSEPHS HOSriTU 
T F Gowtn— 1 Opera live and dry chmc 
ST AfAKA S IIOSI ITU 
F J MlRpm— 1 Operations 

TFMPLF UN 1 AFRSITA IIOSI ITM 
Robert F RrorATir and staff— 2 Khinolo ical clinic 
WOMANS HOSriT \L 01 IHILADIT riHV 
Henrietta T Tanner— a Operations Tonsillectomy 
and adenoi Icctomy 

Tuesday 

COOPEK HOSI ITM 

Oram K Kune Trnest R Hirst and staff— 2 Opira 
tions 

FITZGFRALD MI RCA H 0 SPITM 
Cornelius T McCartiiv — I Radical mastoidectomy 
report on three cases of lateral smus thrombosis with re 
covery Treatment of otolaryngological cases Math 
sulfanilamide 

FK ANKJ OKI) IIOSI JTAL 
Robert W att— i 30 Operative and dry clinic 
GFRM WTOUN HOSI ITM 
II J Williams C B Owincs C h Towson A alenti'F 
Miller and William HtTsenirR— 2 Operative and 
dry clinic 

GRADUATE HOSPITAL or UNIAERSITA 
OF TENNSALA ANI A 

George M Coates and Benjamin H Shuster— 2 
Operative and dry clinics Otolaryngology and neuro- 
otologv 

II MINI M ANN IlObl ITM 
Charlfs B Hollis— 2 Operations 

HOSPITAL FOR DIS 1 ASI S 01 STOMACH 

Robert J Hlntlr— 2 Functional ear test 
HOSPITAL Oh UNIATRSITA 01 1 hNNSALA AN I A 
Gabriei Tlcler WtLLtAM A I ELL and J P Atkins— 9 
Direct laryngoscopy 
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Jtftros U ins.to'n and D S BosTivirx— Operations 
ABRtrt Tucker— Pry clinic I aryngcal tumors 
benign nik! malignant demonstration di pitients and 
colored motion pictures or the technique of direct 
hrynj,o copy kryngofrwure and laryngectomy 
Staff— 2 Dry clinic Surgical treatment of deafness 
Tom akd H C vsibbi j l New surgical treatment of con 
duUive deafness 

Osc vr B atson \1ut0ntKal considerations 
W auilk Huok^on Surgery of deafness 
Tames A Babbitt Ne'er phases of otosclerosis 
i> W Bronx Excitation of sensory nerves by normal 
and pathological processes 

jificrson Kosrrru 

Louts H Ctxus— 9 Cancer of larj nx 
H H LoTT—g Tonsil clinic 

51 J Williams— j Dry dime facial paralysis occurring 
during the course of chrome suppurative otitis media 
and its treatment 

LANKIN \U HOW ITU 
I Div ard H Cswe bell— 2 Otolaryngological June 

METHODIST FI fetOPU HOSPITAL 
\\ alter Roberts and staff— Operations 

MISERICORDIA HOSPITAL 
R J lift enman— Lecture Treatment of sinusitis 

MOUNT SIN AI HOSMTAt 
D N Hustx— 1 30 Operations 

PENNS\ LV \NIA HOSl IT \L 
Oram Ku e Hevry A Miller and Howard Hebslt— 
3 Operations 

Romeo A Luongo and \\hxony C Brancato — 2 Dry 
clinic Diagnostic methods m nove and throat condi 
dons 

Louts C SrLCOK— Operations Tonsillectomy general 
anesthesia 

PHIL VDELPHIA GLNERAL HOSPITAL 
Louis J Burns— 2 Laryngeal tuberculosis 

ST JOSEIHb HOSI IT \L 
UmtlR V. rigley — 1 1 Operativ e and dry dime 

ST LUKE S AND CHILDREN J> HOSPITAL 
Sfth Bfttnur and staff— 2 Operative clinic 

ST M VR* S HOSPITAL 
W P Grady — q Operative and dry clime 

7FMI LL UMMAtSITV HOSPITAL 
Mattheu S Ppss£» Eduard K Mitchell S Brlcl 
f RrtMi vv and Divio Myers— z Olo5oggc.il clime 

WEST JERSEY HOMEOPATHIC HOSPITAL 
I S Hallincer and staff— a Operations 

II ednesday 

CHCS 1 NUT HILL HOSPITAL 
John R Dawes Jr George T Tasis ami Dim* G 
Ornston— O perations 


CHI! DRXN S HOSPITAL 

5 Harold Kkauss— t Sinus infections in children 
diagnosis and treatment tonsil anil mastoid operations 

jn/UKU J> MI Rti HOSPITAL 
J I I urns- 1 Mastoid operation* 

< RADUV 1 I HOSPITAL 01 WNlVlRSm 
01 - It^NSVWAMA 

( corce B Wood— z Operative and dry clinic 
HAHNEMANN HOSPITAL 
Joseph V Clay— z Operations 
HOSPITAL Or UNIVERSITY 01 PENNSYI \ \M\ 
F DU mid H Campbell and Oscar A Batson— 2 Opera 
tions 

Staff— 2 Dry clinic Chemotherapy in otolaryngology 
D Sergeant Pepper I imitations of chemotherapy 
H F Tuppin Chemotherapy in meningitis 
Thomas Fm Hugh Jr Hematological effects of drug 
therapy 

Harry P Schfnck Procedures supplementing chemo 
therapy 

KvrlM Houser Chemotherapy in otolaryngology 
£ P Penperorsss Effects of chemotherapy upon 
roentgenological findings 

jm ERSON HOSPITAL 
A T Smith— 10 Tumors of nose and sinuses 
H J Williams— r Operative and dry clinic 

JEWISH HOSPITAL 

A S Kaufman— 1 Mastoid operations 

MISFRICORDIA HOSPITAL 
C T McCarthy— 2 Operations Tonsillectomy local 
LaForce dissection submucous resection simple and 
radical mastoid results of sulfanilamide in mastoiditis 

PHJLADEUHIA GENERAL HOSPITAL 
Robert J Hunter— 2 Recent advances of otolo y ward 
walks 

PROTESTANT EPISCOPAL HOSPITAL 
\ixeh Bertolet and staff— 2 Operations 

ST CHRISTOPHER S HOSPITAL 
Harold Kr ac. ss and G omerT Williams— 2 Operations 

ST JOSCI H S HOSPITAL 
R L DrexsoN— ir Operations 

ST LUKES AND CHILDREN S HOSPITAL 
George Mackenzie and staff — 2 Demonstration of 
casts Radical mastoids 

STETSON HOSPITAL 

C H Grimes and -tail — 12 Operative and dry clmic 
TLMPZX UNiVLRSm HOSPITAL 
Robert F Pidpath and staff— 2 Rhmological dime 

MKST JERSTT HOMEOPATHIC HOSPITAL 
E S IIallisges and staff— 2 Operations 

WOMAN S HOSPITAL OF PHILADULPHI \ 
Catiilrinp Arthurs and staff— 3 Operations 
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T fun Jay 

BRAN SUUR HOSPITAL 

Charles \ Pryor—* Opt nt ions 

FIT 7 C F R \I l) Ml RC\ llOSl I T \1 
Cormlils T McCarthy— i Operations 
Gl RM \NTOW \ HOS 1 1 r\l 
II J Williams C B Obia« C I- Tow son A alentinf 
Miller ami William Hitschlfr— a Operations 

GRADU VTL IIOSI IT VI OrUNIALkSITA 
OI n NNSAU ASIA 

P alph Butler and W altfr Roberts—* Operative ami 
city clinic 

H\Il\FMA\\ HOSPITAI 
Charles It Hollis— j Operations 
HOSPITAL OF UM\ri SITA Or PI NNSMA ANJA 
J C Donnelly anl Harry Sciilloeriifrg— 2 Opera 
tions 

Stall— a Dry clinic 

V alfvtine Miller Demonstration Loose areolar 
tissue of the larynx 

J C Donnelly Alienor of the upper respiratory tract 
and its relation to bronchiectasis 
I rederick II Rralss New method of tonsillectomy 
under vinethene anesthesia 

Robert J Hlnter Interpreting tuning foil. time in 
drcibels 

Francis C C rant Otitic brain abscess 
Flliott ( lark and Richard Abell Studies ol teat 
tions in hung tissue 

JEI FtRSON HOSPITAL 
A T Smith— 0 Tonsil clinic 
\ T Smith— 1 Sinus clime 

JEWISH HOSPITAL 
H B Cohen -i Operations 

Ml MORI AL HOSPITAL 
II J W illiams- 2 Radical mastoid operations 
METHODIST LIISCOPAL HOSPITAL 
Walter Roberts and staff — 2 Operations 
M 1 SERICORDI A HOSPITAL 
J I Lorrtrs — 2 Dry clinic Mastoid surgery 

MOUNT SIN \I HOSPITAL 
Morris A Weinstein— a Operations 

PENNSYLVANIA HOSPITAI 
William Hfw son Oram Kune and Romeo Llonco — a 
Operations 

William Hfw son Howard 1 1 ebb le and Louis T Silcox 
—a Dry Clinic Diagnostic methods in nose and throat 
conditions 

Edward H Campbell—* Mastoid operation 

PHILADELPHIA ( ENErAL HOSPITAL 
Benjamin H Siilster— a Laryngeal tuberculosi 

PROTESrANT FPISCOPAL IIOSIITAL 
Otto C Hirst and staff— a Operations 


ST IUkl S AND CHILDREN S HOSPITAL 
William Ukflav Benjamin Shuster and staff— a 
I antern slide demonstration shot mg patients belote an 1 
after radical operation for diseased the frontal elhmoii 
and maxillary sinuses with proptosis of the e>e ball 

ST mara s hosi rru 

I J Holland — 1 Operative and dry clinic 

Tf MI I I (/VIA 1 KSITA IfOSl IT\L 
CitEVALttti I Jackson and W W ayve Babccxk— i Dry 
clinic Surgical treatment of cancer of the larynx 
Jajvncofissurr and laryngectomy 
N M Lea in — 1 Teaching the laryngectomized patient 
to talk 

Matthew S Lrsner and staff— a Otological dime 
Demonstration of cases « here fabynntfiian fenestrations 
were performed for the relief of deafness 

U S NAVAI HOSPITAI 

T S Morinc C \\ Stellf and F Harbert— 9 Opet 
ative and dry clunc 

WFST JI RSr\ IIOM1 01 ATH1C HOSPITAL 
T S Hallinger and staff—* Operations 

hriday 

CHILDRhN S JIOSUTAL 

Edward H Campbell— 1 Dry clinic Sinus infections in 
children diagnosis and treatment mastoid operations 

riTZCFRAI D MFRC\ HOSPITAI 
J E Loms-i Operations 

HOSPITVJ Or UMYFRSITA 01 PENNSALAAWA 
Karl M Houser and I A\ Kemner— * Operations 

l.ANKENAU HOSPITAL 
FdwardH Campbell-* Otolaryngological clmic 
PENNSAIWNIA HOSPITAL 
Thomas Gowen and Henry \ Miller— 2 Operations 
Thomas Coaven and Toward J Goccn—* Dry cam 
Diagnostic methods in nose and throat conditions 
Thomas ( oiven and Wiluam Daneiiower— 2 Opera 
lions Tonsillectomy and mastoidectomy 

PHlLADFLPHI A CLNFRAL HOSPITAL 
David N Htsre— * Operative and dry dime 
ST CHRISTOPHER S HOSPITAL 
Harold Kracss and Comes T Wiluams— 10 Opera 
tions 

ST MARA S HOSPITAL 
TJ Walsh— 1 Opcrativ e and dry clinic 

W 0 A 1 ENS HOMEOPATHIC HOSPITAL , 

J R Criswell—* Operative and dry clime 

Days to be A ft no i> ced 
ABINGTON MEMORIAL HOSPITAL 
Walter Hi gjison Demonstration Physiology of hear 

I rederick Rralss Discussion of mastoids 



PRELIMINARY CLINICAL PROGRAM— 1939 CLINICAL CONGRESS 


415 


OPHTHALMOLOGY 


Monday 

COOPI R HOSPITAL 
J S Shipman and staff — 2 Operations 

GRADUATE HOSPITAI 01 UNIVERSITY 
OF PENNSY I VANIA 
L C Peter and staff— J Dry clinic 
HOSPITAL Or UNIVERSITY Or PENNSYXV \NI\ 
Francis Heed Adler— 2 Operative and dry clinic 
JEFFERSON HOSPITAL 
C E G Shannon— 2 Operative and dry clime 
LANKENAU HOSPITAL 
Perce DeLong — a Ophthalmological cltmc 
MOUNT SINAI HOSPITAL 
Aaron Barlow— 4 Operations 

PENNSYLVANIA HOSPITAL 
A G Few ell— 2 Fundus clinic 

PRESBY TERIAN HOSPITAL 
H M Lancdon— 2 30 Operative and dry clinic 
PROTESTANT EPISCOPAL HOSPITAL 
Andrew Knox— 2 Operative and dry clinic 

ST CHRISTOPHER S HOSPITAL 
J B Feldman— j Squuu clinic 

TEMPLE UNIVERSITY HOSPITAL 
W ALTER I Lillif and staff— 1 Operative and dry dime 
WILLS HOSPITAL 

J M Griscom F C Parker and T \ OBrien— 2 
Operative and dry clinic 

Tuesday 

CHESTNUT HILL HOSPITAL 
George E Berner— z Operations 

GRADUATE HOSPITAL Or UNIVERSITY 
OF I ENNSYLV ANIA 

William T Shoemaker— 2 Operative and dry chmc 

HOSPITAL FOR DISEASES OF STOMACH 
George II Denney— t Cataract cases 
JFFFFRSON HOSPITAL 
C E G Shannon— Operative and dry dime 

P 1 HLADFLPHIA GENERAL HOSI ITAL 
C R Mullln— 3 Operative and dry clinic 

PROTE ST \NT EPISCOPAL HOSPITAL 
\ M Brivkfrhopf — 2 Operative and dry dime 

ST CHRISTOPHER S HOSPITAI 
j B I eldmvs—2 Squint dime 

ST LUK! S AND CHILDREN S HOSPITAL 
I C Piters S H Brown and staff— 2 Operative clinic 


ST M ARY S HOSPITAI 

F A Murphy— 1 Operative and dry clinic 

TEMPLE UNIVERSITY HOSPITAL 
W vlter I I iu.fi and staff— 1 Operative and dry clinic 
WILLS HOSPITAL 

Louts Lehsfeld W S Reese and C R Mullen — -3 
Operative and dry dime 

H ednesday 

BRY N MAW R HOSPITAL 
T Delorme Fordyce— 2 Operative and dry clinic 

GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
L C Peter and staff— 2 Operations 

GERMANTOWN HOSPITAL 
Carl W illiaus and Albert C Sautter— 10 Operations 
HOSPITAI OF UNIVERSITY OE PENNSYLVANIA 
Francis Heed Adler— 3 Operative and dry dime 
JEFFERSON HOSPITAL 
C E G Shannon — 2 Operative and dry clinic 
LANKENAU HOSPITAL 
Perce DeLong— 3 Ophthalmological clinic 

PRESBYTERIAN HOSPITAL 
H 51 Lang don— 2 30 Operative and dry clinic 

PROTESTANT EPISCOPAL HOSPITAL 
Andrew Knox— 2 Operative and dry clinic 

ST CHRISTOPHER S HOSPITAL 
J B Feldman— 3 Operations 

ST LURE S AND CHILDREN S HOSPITAL 
F C Peters S H Brown and staff— 2 Operative dime 

WILLS HOSPITAL 

James S Shipman Edmund B Spaeth and William J 
Harrison— 2 Operative and dry clinic 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 

\\ ILHAM T Shoemaker — 2 Operative and dry clinic 

JEFFERSON HOSPITAL 
C E G Shannon— 2 Operative and dry dime 

MOUNT SINAr HOSPITAL 
Aaron Barlow— 4 Operations 

PHILADELPHIA GENERAL HOSPITAL 
C R Mullen— 3 Operative and dry clinic 

PROTESTANT EPISCOPAL HOSPITAL 
N M Brinks rhqff— 2 Operative and dry dmic 
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ST f HRISTOI HI R S HOSPITAI 
J B Squint dime 

ST LUM S AND i IUI DRl \ S HOSt ITA( 

! { I >te»v S U »«»\ a»{ staff— q lipenti ns 
ST M AKA S H«*»I ITAl 
R 1 M Dj srm-w f)pi , nl»ni 

T 1 MI LI UMVI-RSm HOSlirAL 
tt ai tip I I ill te and staff- 1 Operate e and dty clime 
V S \\\\J IJOSMTAl 

T S Moai\6 C AA Sn u i and I Haim rt 9 Oper 
ativ e and drv dime 

WILLS HOSPITM 

J M ( ri i-ojt F L Parker and T \ OBrifn— 2 
Operativ e an 1 drv Unit 

l ruiav 

< RADI ATF HOSPITAL OF UMVI RSJTA 
or FI NNS\ ! A \M\ 

L < l » ti r and staff — * Dr> lime 

HVHMMAW 1 IOS 1 IT\L 
tRiuiRKkC. lETERSandstaff-a Operations 
HOSIITAL or LMVFRSm OF IFNNSALV AM A 
FRAsns Hrrn Adler— r Operative end dry dim 


JH FFRSON HOSPITAL 
Lit SirvNvo — j Operative and dry dime 

11 NNSALA AMA HOS1 !TAj 
At InvftL— 1 fufllusdime 

1RISBAT1 MAN HOST IT \l 
II M I anehov — 2 y> Operative arvi dry dim 

TROU ST ANT TPISCXIPAL HOSPITAI 
A\nmv l vr\-i Operative and dry dime 

ST CHRISTOPHERS HOMIT At 
J B Ffldvian— Squint dime 

ST JOSFPIIS HOSPITAL 
Tuosm O Prifs — 4 Operative and dry dum. 

TFAtlir LNlVIRSlTA HOSPITAI 
AAalterI l iujf and staff— r Operative and dry <1 

UHLS HOSPITAL 

I <h.is Lmsma AA S Reesf and C R MtUE* 
Operativ e and dry ehric 

AAO'IPN S HOMrorvnUC HOSPITAI 
C J V Frifs — t Operative and dry dime 
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I N THE past quarter of a century, prog- 
ress in our knowledge of malignant tumor 
of the thyroid gland has fundamentally 
changed our conception of the disease 
and its treatment Formerly m no organ other 
than the thyroid gland did the pathologist 
experience as much difficulty in distinguishing 
the microscopic picture of early malignant 
changes from certain benign changes incident 
to functional activity Tor the most part, his 
errors were those of omission, that is, failure 
to recognize malignant changes when present 
This lack of ability on the part of the patholo 
gist, more than any other factor, served to 
retard progress in our knowledge of malignant 
lesions of the thy roid gland Since the rccog 
mtion of the disease by both the clinician and 
the pathologist formerly was limited, for the 
most part, to the advanced cases with large, 
fixed, infiltrating tumors associated with ob 
struction, pain, hoarseness, and other symp 
toms, it follows that the then prevailing con 
ception of malignant tumor of the thyroid 
gland was based on tbe study of the disease in 
its late stage 

Curiously enough, a large share of our pres 
ent knowledge of the subject has been ac 
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quired as a by product during the process of 
developing surgery of benign tumors of the 
thyroid gland, rather than through any con 
s cious effort toward a direct attack on the 
problem itself As the operations for goiter m 
creased in number and the pathologic changes 
m the goitrous glands became better under- 
stood, it was learned that of the nodular goi 
ters removed for supposedly benign tumors, a 
small percentage showed malignant changes 
In this manner proof was obtained of the obvi 
ous fact that carcinoma of the thyroid gland, 
as well as carcinoma elsewhere, has an early* 
stage, and, if the tumor is then excised, the 
disease can be cured in a large percentage of 
cases As a consequence of the alertness of 
the pathologists and the added experience in 
the treatment of these patients, our concep 
t\on of this disease has been radically revised 
The basis for this review is a series of 774 
patients with malignant lesions of the thyroid 
gland seen in The Mayo Clinic during the 
period 1907 to 1937, inclusive Papers relat- 
ing to different phases of the problem based 
on part of this material have been previously 
published (i, 2, 4, 10, 12-16, 20) In 517 of 
these cases the diagnosis was established bv 
microscopic examination of the specimen of 
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nosis of inoperable carcinoma was so unmis 
takabh dear as to require no bsopsj for con 
firmation In a paper, Treatment of cam 
noma of the thjroid gland written in 1934 
(15), I stated that a stud) of the ratio of ma 
hgnant tumors to operative cases of goiter 
each year does not show an) definite trend, 
except a moderate increase during the jears 
since 1928 This increase I interpreted as 
relative, rather than actual and attributed it 
to the tendency of patients to defer operation 
because of the economic depression 

Recently I determined the yearly ratio of 
operative cases of malignant thjroid tumors 
to the operative cases of benign nodular goi 
ters for the period 1910 to 1937 inclusive 
Viewed m their entirctj the figures presented 
a different picture While the jearlj ratios 
varied widely there was no noticeable trend 
during the first 10 \ tar period but since then 
the figures show a definite and progressive in 
crease m the proportion of malignant to be 
nign turnon, This increase becomes more 
apparent when averages for 5 year periods are 
compared Thus since 1919 the ratio of 
malignant tumors to benign tumors has risen 
from 2 per cent to 4 9 per cent 

From these figures alone one is not justified 
in drawing the seeming!) logical conclusion 
that the incidence of malignant lesions of the 
thjroid gland is increasing for there is another 
factor which ma) affect these ratios that is 
greater abihtv of the pathologist to distinguish 
between early malignant and benign tumors 
Therefore it is probable that m recent )ears 
the relative number of patients with mahg 
nant thjroid tumors admitted to the dime is 
not materially greater than that of former 
jears but that we are now recognizing more 
of the earl) cases 

Of the 774 patients 282 were males and 492 
were females a ratio of 1 1 74 For the same 
period the sex ratio of males to females for all 
benign nodular goiters exclusive of exoph 
thalrmc goiters was 1 5 07 The age incidence 
m this series corresponds for the most part to 
that of carcinoma situated elsewhere in the 
bod) , 69 6 per cent of the patients being with 
in the age period 40 to 70 years 528 years 
representing the mean age for males and 48 1 
jears for females (Fig 1) 


However, our experience would indicate 
that m children carcinoma shows a greater 
predilection for the th> roid gland than is gen 
crall) appreciated Four of our patients were 
less than 10 >ears of age all girls the young 
est 7 years, and m the second decade of hie 
there were 13 patients 8 girls and 5 bo>s 
Thus these 17 patients under 20 )ears of age 
constituted z 2 per cent of our senes This 
finding is of immense practical significance, 
cspeciall) since the opinion prevails among 
man) clinicians and surgeons that operation 
for the removal of thv roid nodules in children 
should be deferred until the patient has 
reached the age of 25 or 30 years However 
m m> experience palpable benign tumors of 
the thjroid gland in children aged 14 jears or 
less arc rare and I am m full accord with (he 
warning of Kenned) (12) that an) mass in 
the thjroid glands of children however mno 
cent appearing chmcallv should be suspected 
of having malignant qualities Of the mahg 
nant tumors in children a great percentage are 
of the papillary or malignant adenomatous 
type, of a low grade of malignancy and there 
fore are in their earl) stages peculiar!) 
amenable to treatment by surgery and 
irradiation 

For man> > ears it has been generally recog 
nized bj all writers on the subject that the 
presence of a pre existing benign adenoma of 
the thv roid gland ia the most important 
known etiological factor m the development 
of th) roid carcinoma The large incidence 
of malignant tumor that arises from fetal 
adenomas and the frequent pathological ob- 
servation of definitely encapsulated degen 
erating adenomas m parts of which mahg 
nant changes arc taking place are conefuso*? 
evidence of this etiological relationship 

Hoyyever my own experience leads me to 
question the accuracj of the estimations of 
previous writers including mjself who have 
placed the incidence from 80 to per cent 
My figure of 87 per cent was calculated on a 
combined pathological and clinical baas and 
I am confident noyy that this method is sub 
ject to man) errors of interpretation Because 
of the very low grade of malignancy in man) 
of the cases a malignant tumor maj exist for 
a jear or more without an) dearl) appre 
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ciable growth, and because o i the history of 
the presence of the tumor the error of ascrib- 
ing its origin to a benign adenoma could be 
easily made from the record of the case Like- 
wise, in other cases the histor\ ma\ show that 
the patient has had a nodular goiter of man\ 
y ears’ duration before operation, and opera- 
tion may reveal that the malignant lesion 
developed in the non goitrous portion of the 
gland Thus, unless the facts arc all clearlv 
stated in the record, a reviewer can easily be 
misled as regards the relationship of the car 
emoma to the pre existing adenoma It is 
therefore my belief that an accurate deter 
mmation of the incidence is not possible from 
the review of records, and according!) no 
attempt to do so was made in this senes 
However, the fact that a large proportion of 
carcinomas of the thyroid gland originate m 
a pre existent benign tumor is of immense 
practical importance m the prevention and 
treatment of malignant lesions of the thy roid 
gland Obviously the prevention of endemic 
goiter will markedly reduce the incidence of 
carcinoma ol the thvroid gland, and since 
there are no clinical signs or svmptoms to in 
dicate early indignant transformation, the 
potentiality of malignancy of every discrete 
thy roid tumor must be considered 

hyperthyroidism: 

Because the thvroid gland of patients with 
hvperthyroidism (exophthalmic goiter and 
hyperfunctioning adenomatous goiter) com 
monly shows hvperplastic changes, the possi 
ble etiological relation of hyperthyroidism to 
malignant lesions of the thyroid gland was 
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investigated In the senes, basal metabolic 
determinations had been made m 245 patients 
in 132, or S3 9 per cent, the rate was normal, 
that is, from -9 to +9 per cent, m 31, or 12 6 
per cent, the rate w as below normal, that is, 
—10 to —30 per cent, and m 82, or 33 5 per 
cent, the rate was above normal, + 10 to +80 
per cent When the basal metabolic rates 
were checked according to the type of malig 
nant lesion it was found that the percentage 
of rates above normal was as follows cases 
of papillary adenocarcinoma, 28 2, adcnocar 
cinoma in adenoma, 38 4, and diffuse adeno 
carcinoma, 32 9 In variabihU the rates 
in this series are comparable to those I 
previously reported and from them no clues 
can be derived to suggest that the hyperplastic 
change associated with hyperthyroidism is an 
etiological factor in malignant lesions of the 
thyroid gland Furthermore, it is uncommon 
for malignant lesions to develop in the hvper- 
plastic thy roid gland of exophthalmic goiter 
This association was encountered in 10 pa 
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I is 4 Wenocarunoma in adenoma (malignant ade 
noma) 


the neighboring tissues In spite of the low 
grade of mahgnanc\ these tumors when non 
encapsulated exhibit a predilection for mvad 
»ng the hmpb nodes and spread to involve a 
cervical Ivmph node or a chain of nodes 
FrequentU the involved Ivmph nodes become 
manifest m the absence of an\ palpable nodule 
of the thv roid gland and at operation for the 
removal of the nodes the primarv tumor roa) 
be overlooked if the character of the cancerous 
nodes is not recognized Lven in neglected 
or recurrent cases m which the condition is 
inoperable because of the fixation of the 
growth rarth does metastasis extend bejond 
the mediastinum or tht lungs There is a close 
sirmlantv m biological characteristics between 
this tvpe of carcinoma of the thv roid gland 
and the papillary adenocarcinoma of the 
ovarv to whjch I previous!} called attention 
FrequentU malignant tumors of thjroid 
structure are found m the neck separated 
from the thv roid gland and lateral to it Since 
m my experience all have been paptllarj 
adenocarcinomas and since I hav e previously 
presented my views regarding their probable 
origin from the thyroid gland I do not believe 
that thev should be considered a separate 
group The> are therefore included with the 
other papiltar) adenocarcinomas 
Of the 517 cases m which a pathological 
examination was made papillary adenocar 
emoroa was found m 155 or 30 per cent 
In 1 17, or 75 per cent, of the 15^ cases of 


papillar} adenocarcinoma resection of the 
tumor was carried out, and m the remaining 
38 cases or 25 per cent, the growth was in 
operable and only a specimen was removed 
Adenocarcinoma ui adenoma (mahgnanl 
adenoma) As the term implies this type of 
tumor arises from malignant transformation 
of benign adenomas, for the most part from 
4 ' adenomas (Fig 4) Commonly the 

tumor is single, but it mav be multiple Its 
structure is not uniform but vanes within 
wide limits In some cases the structure of 
the follicles is preserved m whole or m part in 
others the follicular arrangement is complete!} 
lost so that the tumor presents a picture of 
branching columns of undifferentiated cells 
Tor the most part these tumors are of a low 
grade 0/ maligna nci grades r and 2 but 
occasional!} tumors of grades 3 and 4 occur 
Unlike papillary adenocarcinoma tumors of 
this t>pe do not spread bv wav of the lymph 
vessels until the capsule of the tumor is in 
vaded but on the contrarv tend to metasta 
size earlv bv «aj of the blood stream This 
feature sometimes can be demonstrated at 
operation b} the presence of sizable masses 
of carcinomatous tissue in the veins about 
the th)roid gland Since the invasion of the 
capsule docs not occur until late and since 
the consistcncv and relative fixation of the 
tumor are not material!} altered until its cap 
sule is invaded the malignant changes in 
these tumors are commonl} not suspected 
before operation unless distant metastasis 
has been discovered If the historv reveals 
that there has been recent growth of the 
tumor this then maj be the onlv clinical 
feature to excite suspicion that the tumor 
ma) be malignant There were 197 patients 
with adenocarcinoma m adenoma which rep 
resented jS 1 per cent of the 517 comprising 
the senes Of the 197 patients with carci 
noma m adenoma 191 or 97 per cent were 
subjected to partial th} roidectom) and m 
on!} 6 or 3 per cent w as the process comid 
ered inoperable 

Diffuse adenocarcinoma This tvpe of 
tumor ma> arise w ithm a pre existing benign 
nodule or from a non goitrous gland It pre 
sents as wide a variety of cellular changes 
and histological patterns as tumors of similar 


PEMBERTON MALIGNANT LESIONS OF THE THYROID GLAND 



grades of malignancy situated elsewhere 
(Fug S) the higher grades of malignancy , 
in which the follicular structure is completely 
lost, the arrangement of the rapidly growing 
cells, small, round, spindle shaped, or giant, 
may simulate the picture of sarcoma Not 
only ha\e tumors of this type been mistaken 
for sarcomas, but pathologists confronted 
with two dissimilar pictures in the same 
tumor, one resembling sarcoma and the other 
carcinoma, ha\e considered the process a 
compound one and have termed it “carci 
noma sarcomatode ” The acute fulminating 
malignant growths of the thyroid gland are 
represented by this type Metastasis occurs 
by way of the ly mph \essels, or blood stream, 
or both Because these tumors are for the 
most part more highly malignant than the 
tumors of the first two groups, their tendency 
to invade neighboring structures is more pro 
nounced, and they are therefore more easily 
recognized clinically There were 157 patients 
(30 4 per cent) with such tumors and resection 
was carried out in only 74, or 47 per cent 
Squamous epithelioma This type of tumor 
of the thyroid gland is exceedingly rare and 
whereas its origin is commonly ascribed to 
extensions from the esophagus, trachea or 
th\ roglossal duct, Broders (5) considers that 
the tumor may arise directly from the thy 
roid gland by metaplasia of the epithelium 
Primary epithelioma of the thyroid gland 
occurred m 4 cases, in all of w hich the patients 
died within a year of the operation 





Sarcoma Because of the close microscopic 
resemblance of certain highly malignant car- 
cinomas to sarcomas, pathologists have ques- 
tioned whether sarcoma ever originates in 
the thyroid gland Although the incidence as 
reported in the literature is perhaps far too 
high, sarcoma of the thyroid gland (Fig 6) 
has been positrv ely diagnosed in 4 cases, 1 of 
which was of primary osteogenic type All 4 
patients died within a year of operation (6) 


METASTASIS 


Mention has already been made of the 
routes by which the different types of thy- 
roid tumor metastasize A statistical study 
was undertaken to determine the sites of 
metastasis according to the tyqie of malignant 
tumor in 112 cases in which metastasis was 
noted, in many instances on patients’ read- 
missions subsequent to operation Results 
are pictured in Figure 7 1 The predilec- 
tion of papillan, adenocarcinoma to spread 
to the cervical lymph nodes, as shown in 
Figure 7, is in keeping with our clinical 
observations 
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total number of metastases is greater than the total number of c« 
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s\sn toms 

\s aforementioned there are no signs or 
symptoms of carl) malignant tumor of the 
thvroid gland However as the disease pro 
grcsscs and before it reaches the inoperable 
stage there are m many cases findings which 
may lead to a tentative if not absolute diag 
nosis The history of recent increase in the 
size of a pre existing adenoma, the recent 
development of a tumor of the thyroid gland 
the complaint of a sense of pressure m the 
neck often out of proportion to the size of the 
tumor and the finding on palpation of a th> 
roid tumor that is firmer more nodular and 
relatively more firmh fixed than that usuall) 
encountered in benign goiters are all sugges 
tive evidence While the contour of most be 
mgn enlargements of the gland conforms in 
general to the shape of its expanding bed it 
is not uncommon in some cases of malignant 
tumor of the th> roid gland before actual in 
vaston through its capsule has occurred to 
find part of the tumor pushing through a fas 
cial compartment to present itself as a firm 
nodular projection Thus unusual irregular 


it> in the contour of the tumor together with 
its increased firmness mi) constitute strong 
evidence of its malignant nature Actual w 
vasion of the malignant tumor through the 
th>roid capsule is common!) manifested b) 
definite limitation of movement of the tumor, 
as well as b> increased firmness However, m 
cases m which the penetration of the cancer 
is limited to the posterior and mesial aspects 
of the gland palpation may reveal no change 
in Us mobilit) or consistency to suggest ma 
hgnant changes \ct m man) cases of pos 
tenor invasion the inferior larj ngeat nerve 
ma> be encroached on sometimes without 
actual invasion and the condition becomes 
manifest b) a hoarse brass) voice together 
with fixation of the vocal cord m the cadaveri 
position While a benign th>roid tumor mav 
occasional!) produce b) pressure interference 

with the function of the cord it is extreme*) 
rare for such a tumor to produce the combina 
tion of hoarseness and fixation of the com 
Thus irrespective of the size contour or con 
sistenc) of the th>roid tumor hoarseness 
a fixed vocal cord m the absence of syp 
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aortic aneurism or mitral stenosis, are almost 
pathognomonic of malignancy 
In the differential diagnosis the lesions 
most likely to be mistaken for malignant 
tumors of the thyroid gland are diffuse chronic 
or subacute th> roiditis, of the Riedel or Hashi- 
moto variety, and hemorrhagic adenoma 
Although in most instances one can be reason 
ably certain of the diagnosis when confronted 
with one of these conditions, the fact remains 
that the malignant character of any enlarge- 
ment of the thy roid gland cannot be definitely 
excluded without surgical exploration Thus 
in the review of the clinical diagnoses in the 
surgical cases, it was found that in 60 per cent 
the presence of a malignant tumor was not 
suspected, but was discovered at the opera 
tion or during the pathologist’s examination 
of the tissue Furthermore, of this group in 
which the diagnosis was not suspected, 8 per 
cent showed an advanced inoperable condi 
tion, indicating that even in the advanced 
cases there may be no clinical finding on which 
the diagnosis of malignant tumor can be 
based On the other hand, of the group of 
cases in which the clinical diagnosis of mahg 
nant tumor was definitely made, which con 
stitutes 23 per cent of the series, 42 per cent 
were found operable, and in the group m 
which the diagnosis of malignant tumor was 
suspected, which represents 18 per cent of the 
series, 62 per cent were operable lesions It 
seems apparent, therefore, that in a fair pro- 
portion of cases in which the diagnosis of 
malignant tumor of the thy roid gland can be 
made from clinical examination, the tumor 
will be found to be resectable 

OPERABILITY 

Of the 774 patients with malignant lesions 
of the thyroid gland seen m The Mayo Clinic 
from January, 1907, to January , T938, opera 
tive procedures were earned out on 509 1 Of 
this group, the tumor was extirpated m 384 
and in the 125 remaining, biops> of the gland 
or metastatic masses, excision of involved 
cervical nodes, tracheotomy for obstruction 
or a combination of these, was performed 
The 384 patients who had a partial thy rotdec- 
tom> represent 49 6 per cent of all patients 

E glil p»tient» who h»d biopsy elsewhere were not included 


with carcinoma of the thyroid gland seen dur 
mg this period 

As I have previously stated, operability of 
carcinoma of the thyroid gland depends on 
the extent of the local invasion of the primary 
lesion and on the absence of distant metas 
tasis In the absence of distant metastasis, 
the relative fixation of the tumor is the most 
important feature to be considered in deter 
mining operability Tumors which are com- 
plete!} fixed to all the contiguous structures 
should not be operated on, for it is obvious 
that the risk involved in extirpating the tumor 
is out of proportion to the amount of benefit 
that one could hope to obtain However, if 
the mobilit} is limited in such a way as to 
suggest that the carcinoma has perforated the 
capsule of the gland at one place only, then 
exploration is justifiable, for frequently in 
such instances the tumor can be removed in 
its entirety Ev en when the tumor cannot be 
removed completely, radium can be directly 
applied to the small fragment of carcinoma 
that is left attached This procedure is espe 
cially applicable in cases of extensive carci- 
noma of the papillary adenomatous type, in 
this series there are several patients who have 
lived for many years in good health and with 
out evidence of recurrence of the malignant 
tumor following partial removal of the pri- 
mary lesion, supplemented by irradiation 
The significance of carcinomatous involve 
ment of the cervical lymph nodes, as regards 
operability, varies according to the type of 
malignant lesion Unless the type is the low 
grade papillary adenocarcinoma, I consider 
it very doubtful whether radical removal of 
the carcinomatous process is ever justifiable 
However, if the malignant lesion is of the 
papillary adenocarcinomatous type, metas 
tasis to the cervical nodes does not constitute 
a contra indication to radical removal of the 
primary lesion together with the involved 
nodes On the contrary , if the primary lesion 
is operable, operation can often be under- 
taken at small hazard and with good prospects 
of effecting cure 

Among the factors that influence opera- 
bility, aside from the fixation of the growth 
and the type of malignant lesion, the most 
important is the grade of malignancy In 
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this sents the grade was determined in 496 
cases Of the 338 cases of grades 1 and 2 
2S4 or 84 per cent were operable of the 72 
cases of grade 3 52 or 72 2 per cent, were 
operable, and of the 86 cases of grade 4 46, 
or 5} 5 per cent were op“rablc 

The appearance of enlarged (carcinomatous) 
cervical nodes months or \ ears after removal 
of a malignant th\ roid tumor in the absence 
of a recurrent tumor m the thy roid gland has 
not the same prognostic significance as the 
occurrence of enlarged nodes following opera 
tion for malignant lesions situated elsewhere 
Here it indicates that the pnmar> lesion was 
of the papillary adenocarctnomatous type 
and if the involved nodes arc confined to the 
neck surgical removal offers a reasonable 
chance of cure 

While biologicallv the behavior of papil 
larv adenocarcinoma of the thyroid gland docs 
not differ basically from that of cancer else 
where it is important that the surgeon rccog 
mze two characteristic features of the former 
its tendency to spread b> hmphatics to 
regional nodes and its relativelv low grade of 
malignancv In the practice of a surgeon it is 
seldom that a radical operation is indicated 
for the removal of recurrence or metastatic 
spread of a malignant lesion which has dev el 
oped following an operation for the removal of 
a primary growth In most such instances 
the surgeon corrcctlv recognizes that the dis 
ease is w ell be\ ond control and w lselv resorts 
to roentgen therapy as the best agenev for 
checking its progress However when the 
primary lesion is a papillary adenocarcinoma 
of the thyroid gland in man\ instances in 
which local recurrence and extensions of the 
lesion into the cervical nodes occur the con 
dition may still be amenable to surgery 

Theoretically the surgical procedure in 
malignant lesions of the thy roid gland should 
consist in wide remo v al of the primary grow th 
together with the regional lymphatic struc 
tures, but experience has proved that extir 
pation of the cervical nodes unless there are 
reasons to suspect that the> are actually in 
solved is seldom necessary in order to obtain 
the greatest benefits The latter part of this 
statement, because it is at variance with the 
basic principles on which rests the surgical 


treatment of malignant lesions in general 
deserves a word of explanation Carcinoma 
of the thyroid gland with the possible excep 
tion of the papillary type seldom spreads by 
wav of the lymph vessels until it has pene 
trated the capsule of the gland If the growth 
is of the papillary tvpe and has invaded the 
capsule exploration of the cervical nodes on 
the affected side should be carried out and the 
nodes extirpated if found enlarged Growths 
of high grade of malignancy which have in 
vaded the capsule arc commonly inoperable 
because of extensive fixation, and hence 
removal of as much of the pnmarv lesion as 
possible followed by irradiation will accom 
plish as much as a more radical operation 
including remov al of the cervical 1\ mph nodes 

Commonly the operable carcinoma is com 
pletely encapsulated, which accounts for the 
fact that in so large a percentage of cases the 
malignant nature of the tumor is not suspected 
before operation I consider that wide re 
moval of these tumors is a sufficiently radical 
procedure If the carcinoma is not definitely 
encapsulated, the operative procedure calls 
for total remov al of the affected lobe It is 
only for a v cry limited group of bilateral in 
filtrating carcinomas that removal of the 
entire thvroid gland is indicated 

If the carcinoma is not defimtelv encapsu 
lated a large rubber drainage tube is left in 
the cavity so that later (12 to 48 hours) 
radium mav be inserted directlv in the wound 
Subsequently in all cases after the wound has 
partially healed topical application of radium 
and treatment with roentgen rays arc given 

MOM ALITY 

The operative hazard m malignant tumors 
of the thyroid gland is dependent for the 
most part on the extent of invasion of the 
tumor as w ell as the nature of the structures 
secondanlv invaded Among the 384 patients 
who underwent partial thyroidectomy 7 died 
in the hospital a mortality rate of 1 8 per cent 
Among the 125 remaining patients on whom 
an operation was peformed including biopsy 
of the gland or metastatic masses excision of 
involved cervical lvmph nodes or tracheotomy 
for obstruction, 5 died m the hospital, a mor 
tahtv rate of 4 o per cent 
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strated in cases of cancer of the lip, shin and cases for 3 5 and 10 y cars or more arc 31 22 5 
rectum that a poor prognosis is in direct and 16 respectively However, it can be 
proportion to the microscopic grade of malig stated that the prognosis of thy roid carci 
nancy and a favorable prognosis is in inverse noma is m inverse proportion to the certaintv 
proportion to the microscopic grade of ma of the clinical diagnosis (Fig 8) 
lignancy (Table IV) Therefore vv hen these 3 factors are con 

Since a positive clinical diagnosis of malig sidered it will be seen from the foregoing 
nant tumor of the thy roid gland is commonly tables that the outlook of thy roidectomv and 
directly related to the degree of fixation of the irradiation is most favorable m papillary 
tumor by invasion into surrounding tissues, adenocarcinoma of grade 1, the malignant 
it has been stated by manv writers that in nature of which is not suspected clinically ana 
cases in which a positive clinical diagnosis is conversely, the prognosis is least favorable in 
possible, treatment is of no av ail This view diffuse adenocarcinoma of grade 4 t* 1 ® mall 2 
is not in accord with my experience since the nant nature of which is diagnosed before op 
percentage survival rates of the operable eration (Table IV) 
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SUMMARY 

A senes of 774 cases of malignant lesions of 
the thyroid gland was reviewed, m 517 the 
diagnosis was established by microscopic 
examination of a specimen and m 257 the 
clinical diagnosis of inoperable carcinoma 
required no biopsy for confirmation 
The age incidence m carcinoma of the thy 
roid gland corresponds to that of carcinoma 
situated elsewhere in the bod}, although its 
occurrence in children is more common than 
generally suspected Therefore any mass m 
the thyroid gland in children should be sus 
pected of having malignant qualities The se\ 
incidence shows a ratio of 1 male to 1 74 
females, whereas the ratio in benign nodular 
goiter is 1 to 5 07 

A large percentage of malignant tumors of 
the thyroid gland originates m a benign ade 
noma, which knowledge is of great impor- 
tance in the prevention and treatment of 
malignant lesions of the th\ roid 
The basal metabolic rates of patients with 
a malignant tumor of the thyroid gland are 
not constant and the co existent benign tissue 
is probably what determines the patient’s 
rate The estimation of the basal metabolic 
rate is therefore of no aid as a diagnostic 
measure in determining malignant changes 
Analysis of the grade of malignancy of 
tumors shows that 68 per cent are of low 
grade, grade 1 or 2 on a basis of 1 to 4, which 
may account for the difficulty in recognizing 
them in the past The histological criteria of 
malignant tumors of the thyroid gland are 
the same as those of malignant tumors else- 
where in the body, that is, anaplasia or 
dedifferentiation 

That the pathologist has become mcreas 
ingly alert in detecting malignant tumors of 
the thyroid gland is shown by the fact that 
there has been a steady nse in the percentage 
of malignant tumors disco\ered in patients 
operated on for thyroid tumors considered 
clinically benign 

Malignant tumors of the thyroid gland are 
classified as follows (r) papillary adenocarci- 
noma, (2) adenocarcinoma in adenoma (ma 
lignant adenoma), (3) diffuse adenocarcinoma, 
(4) epithelioma, and (5) sarcoma Because 
of important biological differences all adeno- 



■ Malignancy E2 Banian tumor (malipnancy suspected) 
0 Adenomatous goiter 

Fig 8 Percentage of patients nho survived for 3 5 or 
10 or more >ears after thyroidectomy classified by clinical 
diagnosis 

carcinomas of the thyroid gland fall readily 
into one of three groups The distinguishing 
clinical features of papillary adenocarcinoma 
are the low grade of malignancy, marked 
radiosensitivity , and the tendency for the 
disease to spread to regional lymph nodes 
where it may be confined without further dis 
semination for many y ears Therefore, metas- 
tasis to these structures is not necessarily a 
criterion of inoperability m this type, for 
radical removal of the primary lesion and the 
involved nodes, m conjunction with post- 
operative irradiation, offers a good chance for 
cure 

The essential clinical features of adenocar 
cinoma in adenoma are commonly the low 
grade of malignancy and the tendency to 
early dissemination of the carcinoma by way 
of the blood stream Since lymph vessels are 
not involved until after the carcinoma has 
invaded the capsule, the presence of cervical 
metastasis in this tyqie has a far graver 
prognostic significance than in papillary 
adenocarcinoma 

The diffuse adenocarcinomas of the thy roid 
gland are commonly of higher grades of 
malignancy than the preceding types and 
behave as diffuse adenocarcinomas situated 
elsewhere Both squamous epithelioma and 
sarcoma of the thy roid gland are rare and very 
malignant 

A statistical study was made to determine 
the sites of metastases according to type of 
malignant lesion in 112 cases showing metas- 
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tases the cervical Ijmph nodes were the most 
common Sift, and the Jungs next 
There are nd signs or sjmptoms of carh 
carcinoma of the thjroid gland In the 
moderate !j advanced cases recent growth 
sense of pressure and a tumor that is firmer 
and more nodular than that usuaiJj cneoun 
tcred in benign adenomas are suggestive cm 
dencc In 60 per cent of the surgical cases 
the malignancy of the tumor was not sus 
pected before operation 
The fixation of the tumor and the t j pc and 
grade of malignancy are the most important 
factors to be considered in determining the 
operability 

The most effective treatment for malignant 
tumors of the thy roid gland is the combination 
of operation and irradiation depending on the 
type and grade of malignancy The rate of 
operability m these cases was 49 6 per cent 
The hospital mortality rate m cases of 
malignant tumor of the thy roid gland m which 
the patient underwent thyroidectomy yyas 1 8 
per cent when the patient underwent biop v 
alone or in association with trachcotomj the 
hospital mortality rate was 4 p^r cent 

1 he percentages of patients with malignant 
tumor of the thyroid gland who ha\e hyed 3 
5 and 10 >cars or more afttr treatment arc 
JJ jo and 58 respectneh The prognosis is 
most favorable in ca es of papillar> adeno 
carcinoma less favorable m carcinoma in 
adenoma and still less favorable in diffuse 
carcinoma The prognosis in cases of squa 
mous cell epitbehoma and sarcoma js cr 
irtmek poor When survivals were deter 
mined according to grading of malignancy it 
was found that the lower the grade of mahg 
nanc> the more favorable the prognosis 
The statement by mam writers that in 
cases in which a positive clinical diagnosis of 


malignant tumor of the thj roid gland is possi 
We treatment is 0/ no avail, is not m accord 
with mj observations 
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ACUTE CHOLECYSTITIS 

TRANK GLENN, MD.FACS, New 1 ork, New \ ork 



T WENTY years ago the operative 
therapy of acute cholecystitis was 
delayed until the acute mamfesta 
tions of the disease had subsided 
The propriety of this treatment was then 
rarely questioned Since that time an ever 
increasing number of surgeons have advocated 
early or immediate operation in acute chole- 
cystitis Walton, Miller, Heuer, Graham, 
Zinmnger, Mentzer, Stone and Owings, Judd 
and Phillips, and Smith are some of the au 
thors whose experience contributes evidence 
in favor of this practice 
During the past year the literature has con- 
tained a greater number of articles in favor of 
early operation than opposed to it, however, 
there continues to be a great difference of 
opinion It is the purpose of this paper again 
to present our experience with the early surgi- 
cal treatment of acute cholecystitis— an ex 
penence which now comprises 219 consecu 
tive cases subjected to operation in the early 
stages of the disease at the New York Hos 
pital 

A review of the histones of the 219 patients 
treated in the early stages of acute cholecy sti 
tis is followed by a consideration of some of 
the controversial questions in the treatment 
of this disease 

The diagnosis “acute cholecystitis, ” m this 
group of cases is based upon both clinical and 
pathological findings Clinically, it has been 
reached by careful e\ aluation of the patient’s 
historv, of his sy mptoms and of the signs elic- 
ited on physical examination In the typical 
case a fairly long history of recurring episodes 
of biliary colic frequently precedes the onset 
of the acute attack, in some, howev er, there is 
no record of previous symptoms referable to 
the gall bladder The pain is severe, located 
in the right upper quadrant, and may radiate 
to the shoulder or back Nausea and vomit 
mg frequently accompanv the onset of pain 
in these cases 


The physical examination reveals marked 
tenderness and sometimes muscular rigidity in 
the right upper quadrant The gall bladder 
may be palpable as a distended and tender 
mass The patient looks ill, has a rapid pulse, 
some fever, and an elevated leucocyte count 
Some patients whose attacks had lasted more 
than 24 hours showed a mild degree of jaun- 
dice 

Many of the 219 patients failed to present 
these characteristic manifestations of acute 
inflammatory disease In some there was no 
fever, in others the leucocyte count was nor- 
mal, and in still others the sy mptoms were not 
acute and, therefore, gave little hint of the 
seriousness and extent of the inflammatory 
process In these atypical cases the final dif- 
ferential diagnosis was made on the basis of 
the findings at operation and in the patholo 
gist’s report 

At the operating table the surgeon finds a 
reddened, distended gall bladder with thick, 
edematous walls (see Tig 1) Besides one or 
more stones, the organ usually contains color 
less bile or pus under pressure On close in 
spection, areas of necrosis and gangrene of the 
wall may be noted, and in some a frank per 
foration will be found with inflammatory re- 
action around the gall bladder and adhesions 
to neighboring structures Free perforation 
with general peritonitis also may occur Ihe 
favorite location for such perforation is shown 
in Figure 2 This avascular area m the pres 
ence of inflammation of the gall bladder and 
compression of its blood vessels is most likely 
to become gangrenous first Necrosis of this 
portion of the gall bladder in the presence of 
an increased mtracystic pressure results in 
perforation and escape of the contents of the 
o^fj&n into the abdominal cavity On gross 
pathological examination an acutely inflamed 
viscus with congested walls and areas of nec- 
rosis is described, microscopically, the speci- 
men shows polymorphonuclear infiltration 
with desquamation of the epithelium and 
necrosis of one or all layers of the gall bladder 
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11^ i Choltxy tfilooi) fir acute eh Irtysliti The 
acutely inflamed (.all bladder i readily enuO atel from its 
bed by arclul di ti n thu prcvcnliriij in/ury to the 
li er \lthouf,h thi illustrate eh ilecy Utiomy bun" done 
by first dividing the evstu ves el and cystn duct the pro 
cedure of hrst <Jis ccttnA the call bladder fr m above down 
ward and then di idinc the e structures i employ r 1 by us 
even more frequently 

AH of tb«. 219 patients in this senes fulfilled 
these clinical and pathological criteria for a 
diagnosis of acute cholecystitis and all were 
treated b\ early operation Certain significant 
data have been derived from an analysis of 
these cases and thej are presented in the 
accompanying chart and table 

A study Table I will show that the post 
operative mortality is not unduly high after 
surgical treatment of acute cholecystitis un 
less perforation has taken place Further it 
shows that two factor* besides the extent of 
the inflammatory process have an influence 
on the outcome of the operation The age of 
the patient at the time of operation is the first 
of these It is evident that the mortality rate 
increases with age The second factor is the 


duration of symptoms referable to the gall 
bladder before the onset of the acute attack 
for which operation is undertaken That thi 4 
contributes to the fatal outcome of operation 
may be seen m the increase in the mortality 
when the symptoms had been present more 
than 1 year before operation The grayest 
situation m this scries of cases was enroun 
tcred in patients oier 50 years of age whose 
gall bladder had perforated during an acute 
attack of cholecystitis yvhich followed more 
than 1 year of symptoms referable to the bill 
arj tract AW ol the deaths in perforation 
were m these patients 

In the chart the t\yo columns represent re 
spectivch the total cases and the total deaths 
in the senes of cases The shaded portion of 
each column illustrates the proportion of the 
total cases of acute cholccy stttis in which g an 
grene occurred the solid black portion the 
incidence of perforation Of particular signtfi 
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cance m this chart is the fact that perforation 
occurred m 7 7 per cent of all cases and ac- 
counted for 27 per cent of the total deaths 

OPERATI\ E PROCEDURE 

The operation of choice m acute cholec\ sti 
tis is a cholec\stectomv, for it interrupts the 
pathological process and prevents the develop 
ment of its serious consequences This opera 
tive procedure is contra indicated (1) m the 
presence of peritonitis following perforation of 
the gall bladder, (2) m conditions which make 
it difficult to identify the important structures 
in the biliary fossa When the gall bladder is 
greatly distended and adherent, the adjacent 
viscera may be so distorted that anatomical 
relations are obscured, and there would be 
danger of inadvertently injuring the hepatic 
vessels or the common duct (3) It is contra 
indicated in the presence of severe jaundice 
caused by obstruction of the common duct 
(4) It is contra-indicated in patients whose 
general condition is so grave that a general 
anesthetic and prolonged operative procedure 
are not justified In such cases a compromise 
must be sought in the form of surgical treat- 
ment which will tide the patient over the im 
mediate crisis without adding to his burden 
On the basis of the principles enumerated, 
200 of the 219 cases of acute cholecystitis were 
subjected to cholecystectomy and in 22 of 
these the common duct was explored In 19 
cases cholecystostomy was done An explora 
tion of the common duct rarely is necessary in 
acute cholecj stitis Especially is this true of 
the younger patients, for common duct stones 
are not often seen unless the disease has per 
sisted for a considerable time The mdica 
tions for exploration in acute and chronic dis 
ease of the biliary tract are not identical If 
there is marked jaundice ora history of recur- 
ring attacks of jaundice, and if a stone is pal 
pated in the duct, then the common duct 
must be explored The duct may be indurated 
and may appear to be distended without har 
boring a stone An icteric index of 30 or less 
may be due to an inflammatory process m the 
biliary tree rather than to obstruction of the 
duct by a stone In general it mav be said 
that the common duct should not be explored 
in acute cholecystitis unless definitely mdi 



tig 3 Chart showing in left column comparative in 
cidence of 3 types of cases of acute cholecystitis {319 ca«es) 
right column comparative mortality in 3 types of cases of 
acute cholecystitis (7 caoes) 

cated In this series of cases it was explored 
22 times and stones were found and removed 
m 9 cases 

ANALYSIS OF STUDY 

In our experience the diagnosis of an acute 
process in the gall bladder is not difficult 
However, the differential diagnosis of simple 
acute and complicated acute cholecystitis is 
very difficult, for the complications such as 
gangrene and perforation may occur w the 
presence of subsiding symptoms and normal 
temperature and leucocyte count Only by 
planning an early surgical attack in acute chole- 
cy stitis can we hope to lower the mortality 
Delay m operating tends only to increase the 
hazard of gangrene and perforation 
When the gall bladder is acutely inflamed, 
it is easily stopped from its bed without in- 
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juring the h\cr and other neighboring struc 
turcs (see Fig i; The difficulties of the oper 
Alton lor acute cholec) stitis arc encountered 
in cases which have been permitted to proceed 
to gangrene and perforation or tn those casts in 
which the disease has subsided leaving the 
patient with an extra choice) Stic abscess or ad 
hcsions 

It is rcpcatcdl) stated m the literature that 
the removal of an atutcl) inflamed gall blad 
dcr is likely to be attended b> the extension of 
the intection This danger in our optnion is 
greater when an cxtracholee)stic abscess or a 
localized peritonitis exists It is true that 
streptococcic infection of the biharv tract is 
not uncommon also that these infections 
tend to spread when disturbed b> operation 
\\ hen great care is used not to spread the in 
lection during operation it has been demon 
strated that tulminating streptococcic mfcc 
tions after choices stcctomy do not occur 
Furthermore contamination of the operative 
field with the contents of an acutely inflamed 
gall bladder does not m\ anabl) lead to ex 
tensive peritonitis Drainage is applied in all 
cases at operation 

The postoperative course m patients under 
50 >ears of agt. with simple acute cholecystitis 
is almost invariably uneventful The older 
patients obviously are more likely to suf 
fer postoperative complications However, 1/ 
time is taken before operation to counteract 
conditions such as deh>dration, cardiac de 
compensation, etc, and the operation is 
planned so that it places little additional bur 
den on the patient, the incidence of postoper 


alive complications will be no higher during 
the acute stage of choice) stitis than m chronic 
affections of the gall bladder It would stem 
that the danger of operating m uncomplicated 
acute choice) stilts is overemphasized It is 
we believe distinctlv less than the danger of 
gangnm and perforation which occur m a fair 
percentage of cases if a waiting polio is 
pursued 

The mortalitv rate was 3 19 per cent for the 
219 ca^es irre p^ctivc of pathologv, age or 
other factors Compared to the mortaht) rate 
for all operations for non malignant disease o f 
the biliarv tract which includes a senes of 901 
cases this is a fav orablc figure It must be 
stated here that the operations were performed 
not b> one but b> twelve or more general 
surgeons 

SUMMARY 

\ review of the case histones of the 2i9pa 
tients with acute cholec)stitis whohavebem 
treated at the New \ ork Hospital in the past 
6 v ears is giv en 

It is shown by this senes of cases that carl) 
operation max not be difficult nor attended 
b) a greater incidence of complications nor a 
higher mortaht) rate than that ordmanh re 
ported for series of operations for diseases ot 
the gall bladder 

It is further shown that the outcome of an 
mflammator) process in the gall bladder is 
unpredictable Therefore delav in operating 
ma) lead to serious complications which 
greatly increase the difficult) of operation 
the attendant mortaht) 
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It is shown that the younger the patient 
when subjected to operation, the better the j 
chance of an uneventful recovery and good 
end result * 

On the basis of these findings it is recom- 
mended that disease of the biliary tract be 3 
treated surgically as soon as the diagnosis is 
made unless the general condition of the pa 
tient makes such treatment dangerous with 
out pre operative therapy 

If this policy is pursued, wt believe that tht 
mortality rate in surgery of acute cholecy stitis 
will be diminished and, perhaps, the progress 
of certain systemic diseases, such as cardio 
vascular and hypertensive disease, mav be 
retarded 
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HIE COLD PRESSOR I LST IN PRFGNANC\ 

LEONCCfffSm PhD and ELIZABETH K CVIbSLFl A K Jew City New Jersey 


V ASOMOTOR instability, as shown 
by labile blood pressure is widely 
recognized as a characteristic of early 
primary hypertension Lmotio-nal 
stimuli in the hypertensive or exert prehyper 
tensive subject often elicit marked rises m 
blood pressure Several tests have been de 
vised m which an effort has been made to 
standardize the stimulus Hines and Brown 
have proposed the cold pressor test which 
measures the response of the blood pressure 
to the immersion of one hand in ice water 
Thev state that prehypertensiv e patients give 
exaggerated blood pressure rises in the test 
thus enabling the clinician to predict their 
eventual hypertension 

Many w nters behev e that the toxemias of 
pregnancy exclusive of true nephritis are 
related to primary hypertension Corwin and 
Herrick incline to the view that the sub 
acute hypertensive toxemia of pregnancy is 
the response of the woman with latent or 
declared cardiovascular disease (o the steam 
of pregnancy If the cold pressor test en 
ables one to pick out the patients with latent 
or potential cardiovascular disease as Hines 
and Brown believe then perhaps it would also 
enable one to detect patients IiLelv to develop 
toxemia of pregnancy This would be of great 
importance for the study of toxemia and might 
even be of some benefit to the patient 

Randall Murray and Mussey seem to 
have been the first to publish studies of the 
cold test in pregnancy Trora their prehmi 
nary results it seemed that normal reactions 
to the test might preclude future toxemia, 
though a few of their toxemia patients gave 
normal responses in early pregnancy and later 
gave hyper reactions 

Reid and Teel, m their senes of 159 observa 
tions antepartum and postpartum in 34 nor 
mai patients and repeated tests in 22 patients 
before and during toxemia, could find no con 

From ibe Department of B ochem stij M t II gw Vl» 
terniiy Ho ptii 


stancy in the results of the test Not only were 
the responses of the same patient markedly 
variable from time to time but the test 
seemed to have no predictive value for cither 
toxemia or primary hypertension The test 
did not differentiate between primary and 
secondary hypertensions They cite the work 
of Pickering and Kissm who studied the cold 
test in a scries of non pregnant patients and 
failed to confirm Hines and Brown m their 
conclusion that an exaggerated response 10 
the test is indicative of potential latent, or 
frank primary hypertension 

Dicchmann Michel, and Woodruff con 
eluded that an abnormal response to the cold 
test indicated a good probability that the 
patient might ‘develop a toxemia in which 
the hypertension is the predominant finding * 
Briggs and Oertmg did cold tests on 33 
pregnant patients In patients having no 
family htstory of hypertension only 2 hyper 
reactors were found Only 2 patients in this 
whole group showed any toxemia and these 
who were diagnosed as chronic glonterulo 
nephritis were not the by per reactors In 44 
patients having one hypertensive parent there 
were 13 hyper reactors In this group 3 tote 
maas occurred all in hyper reactors In 10 
patients both parents were hypertensive Ml 
gave hyper reactions to the cold lest and 9 
developed toxemia The results of these van 
ous writers arc summarized in Table I 


MATERIAL AMD METHODS 
In the present study all clinic patients w ere 
taken who reported in their third or early 
fourth month of pregnancy A cold test was 
ione at this time and repeated at the end ot 
the eighth or early m the ninth month and 
igam 6 weeks or more postpartum When 
the two antepartum tests showed wide diver 
;ence as frequently happened, a third tes 
was done at the patient s next clinic visit to 
ill ^39 patients were given the test Of these 
22 did not deliver in the Mxrgaret Hagu 
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TABLE I -SUMMARY OF PUBLISHED DATA COMPARED WITH PRESENT STUDY OF COLD TEST 

IN PREGNANCY 



Cases 


Blood pressure rise fa miflimeters i 
mercury systolic or systolic/ j 
diastolic | 

Toierai* j 

Minutes 

1 of ice 


Per teat 

Imhr 

i of tests j 

: 

I Mean j RaoSe of | 
response | | ^ ! 


1 sti mu! a 


T\ormai reaction to cold test 



Hyper reaction to coVl test 



U-'iaRntisril « chrome filontetuIntiepKriUs 


Maternity Hospital Therefore this study is 
based upon 517 deliveries Two or more ante 
partnm tests were done in 473 of these 
patients 

The patients were laid out flat on comfort 
able tables or cots, and after 20 minutes the 
blood pressure was checked repeatedly until 
it had apparently come to a basal Ie\el Basal 
blood pressures were carefully obtained in alt 
cases The temperature of the ice water was 
almost always checked at 2 to 4 degrees C , 
and m every case the patient’s hand was m 
actual contact with ice cubes The hand was 
completely immersed well up to and over the 
wrist Blood pressure readings were always 
made at 30 and do seconds, and every minute 
thereafter until the basal level had been 
attained The hand was immersed for 1 
minute, blood pressures were taken on the 
opposite arm The diastolic pressure was 
taken at the point where the pulse sound 


abruptly changed tone and became muffled 
All tests were done by one of us (E R C ) 

KESUtTS AND DISCUSSION 

Reid and Teel seem to be the only investi- 
gators to have studied the reproducibility of 
the cold test response m pregnancy Their 
results indicate that the response is so or 
tremely variable as to make the test of ques 
tionable value at best We have, therefore, 
compared the 2 (sometimes 3 or 4) ante' 
partum tests m each patient, and also have 
compared all tests both antepartum and 
postpartum The results may be summarized 
as in Table XI 

Thus between the 2 most divergent tests 
when usually only 3 tests were done, differ- 
ences as high as 48 millimeters of mercury m 
the systolic, and 52 millimeters in the diastohe 
pressure rises were found The average discrep 
ancy was 8 2/10 3, with a standard deviation 
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T\BLC II -BLOOD PRESSURE RISF !\ MILLIMETERS MERCURV -SI STOLIC A\D DHSTOUC 



TVBLE III —BIOMETRIC AS\L\SIS OP RrSPONSFS IS IRIT\\\C\ TO THE COLD 
PRESSOR TEST 



amounting to Bo per cent of the mean An ana!\ sis has been made of the relatt , 
Among the antepartum tests the \anabil if am between the aterage response to 
lty is somewhat Jess but as Reid and Teel con ccfd test and family histon of carojovascu 
eluded m ' A Study of the '‘Cold Test in Nor renal disease and diabetes The famiK » » 
mal and m Totemic Pregnancy that it is still tot) m mam cases must be unreliable »u 
too great for the test to ha\e much reliability the patient definite!) stated or denied to 
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parent or grandparent had had a disease m 
this realm the history was taken as positive 
or negative The analysis shown m Table 
III indicated that there is no significant dif 
ference between the 2 groups in the average 
range of responses The response to the test, 
in pregnancj , does not seem to bear any rela 
tion to family history of cardiovascular dis- 
ease This, again, is in agreement with Reid 
and Teel It does not substantiate Bnggs and 
Oerting 

The data in Table III are calculated from 
all tests, antepartum and postpartum except 
for the group of patients compared for the 
later development of toxemia Since the post 
partum test would not have any relevance for 
the prediction of toxemia, the data for this 
comparison represent antepartum tests onl> 
The response to the cold test in pregnancy 
is independent of age and gravidity, two fac 
tors which go hand in hand According to 
Tishberg hypertension is more common in 
overweight, and particularly in squat subjects 
It is interesting to see from Table III that 
in our series the response to the cold test is 
not influenced either by the weight or by the 
weight height index The data are too few 
to decide the question as to the effect of the 
basal blood pressure upon the response In 
the cases presented there is no significant dif- 
ference between the groups The patients 
have been divided into 3 groups based upon 
the weight gam in pregnancy, because exces 
sive gain is often a harbinger of toxemia The 
response to the cold test is the same in pa- 
tients who gamed more than 26 pounds as it 
is in any other group 

In our experience the cold pressor test has 
had no predictive value for the toxemias of 
pregnancy As the literature and our cases 
indicate, the incidence of toxemia is essen- 
tially the same m both normal and hyper- 
reacting groups The analysis in Table III 
shows no difference in the pretoxemia and the 
“prenormal” patients We have taken a rise 
in blood pressure of 24 millimeters of mercury 
as the upper normal limit, but whatever nor- 
mal we might select the conclusion would 
remain the same In Tigure 1 are shown the 
frequenev distributions of the responses in 
normal and in pretoxcmic patients In the 
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Fig I The frequency distribution of average antepar 
turn responses to the cold pressor test in pregnancy The 
peaked curv e represents the distribution of systolic rises in 
blood pressure in response to the cold test The platj 
kurtic curve describes the distribution of diastolic re 
sponses Both are for patients w ho did not dev elop toxemia 
of pregnancy The shaded area shows the distribution of 
responses in patients vv ho did dev elop late toxemia Three 
normal and one pretoxemic patients having blood pressure 
rises of more than 50/50 millimeters mercury systolic/ 
diastolic are not shown because of the discontinuous dis 
tnbution of responses Ordinates represent number of 
cases abscissae the average antepartum response to the 
cold pressor test in millimeters mercury 

normal patients the range of response is wider 
than in the pretoxemic subjects The distri- 
butions are roughly similar, although there 
were only 56 patients who subsequently 
developed toxemia 

Randall, Murray, and Mussey found that 
13 per cent of their patients had decreases 
rather than increases in blood pressure when 
given the cold test We have only very rarely 
seen such a reaction and it has never been 
found upon repetition of the test 

Since our results with the cold test are not 
in accord with some of the published claims 
for the test, it might be worthwhile to empha- 
size that we did the test in the proper and 
approved manner as indicated in the descrip- 
tion of methods given here 

In the first 93 patients of our series, the cold 
test seemed to promise well, 12 patients gave 
hyper reactions and of these 5 developed 
toxemia However, in the next 153 patients 
all toxemias dev eloped in normal reactors and 
no toxemia appeared in patients giving hyper- 
reactions If these 2 groups had been taken 
as 2 series, comparable in length to some of 
the published series, diametrically opposite 
conclusions could have been drawn 
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SUMMARY AND CONCLUSIONS 

The published literature on the cold pressor 
test in pregnane} is summarized and tabu 
lated There is a dose similarity in the re 
ported incidences of hyper reaction to the 
cold test excepting i paper in which the in 
cidence is 5 times that of the other pubhea 
tions The prcdictn e \alue for toxemia of 
pregnancy is unsettled The scries studied 
ha\e been small Reproducibiht} of the 
response to the test has not been considered 
in most cases 

In the present in\ estigation cold tests ha\ c 
been done in the third or earl\ fourth month 
again in the eighth or earl} ninth month and 
again 6 weeks or more postpartum in 517 
women delivering in the Margaret Hague 
Maternity Hospital This group is about 
equal in number to the total of the other 4 
senes reported 

The response to the cold test is inconstant 
While man> patients do give reproducible 
rises in blood pressure others have given 
highlv vanable responses at different times 

The response to the cold test in our senes 
is independent of famdj histor} of cardiovas 
cular renal disease and diabetes It is also 
independent of age gravidity weight weight 
height index weight gain in pregnanes, and 
perhaps also the basal blood pressure 


The incidence of toxemia is essentially the 
same in both normal and hyper reacting 
groups The frequency distribution of re 
sponses is e-sentiall} the same in both pre 
toxemic and “prenormal’ groups 

\\ e are especially crateful to Dr S A Cosgrove for hs 
sustained interest and efforts which made the work posst 
ble and for his criticisms of the manuscript We are in 
debted to many of the nursing staff of the Margaret Hague 
Maternit> Hospital for their co-operation 
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THE USE OF SILK IN THYROID SURGERY 

J E DUNPm.MD, and THOM AS \V BOTSFORD, M D , 
Boston, Massachusetts 


A PRINCIPAL cause of wound com 
plications in modern th>roid surgery 
is the use of catgut instead of fine 
L silk Halstcd wrote, "when operat 
mg on tv o goiters the same da}, emploj 
catgut for the platysma suture in the one 
case and very fine Silk m the other There is 
not only greater local reaction in the cases 
sewed with catgut but in them the wounds 
will occasionally open at one or more points 
to discharge dear or doudy fluid ’ More 
recently, the superiority of silk to catgut m 
thyroid surgery has been shown by Whipple, 
Melenej , and McGraw Despite these studies, 
there is still a prevalent feeling that these 
wounds almost of necessity develop hema 
tomas, that the use of a drain is necessary , 
and that infection is. sufficiently frequent to 
contra indicate the employment of a non 
absorbable suture The present study was 
undertaken to obtain evidence of the advan 
tages of silk m thyroid surgery 
The material upon which this paper is 
based consists of 614 thyroidectomies Silk 
was employed in 263 and catgut in 341 of 
these case* Ten cases in which both types of 
suture material were used have been excluded 
The wound complications have been divided 
into two groups, suppurative and non- 
suppurative By non suppurative complica 
tion is meant hematomas which require evac- 
uation, palpable fluctuation or extensive in 
duration requiring the application of heat for 
resolution, or a persistent discharge of serum 
for more than 4 da} s after the remov al of the 
dram A wound is considered infected when- 
ever the drainage has been described as 
“cloud} ,” “yellow,” “purulent,” “seropuru- 
lent,’ etc In most of the cases bacteriological 
proof of infection w as available m the form of 
smears or cultures or both 
When silk was employed o 38 per cent of 
the wounds developed suppurative and 13 

From this Surgical Service ol the Peter Beat Brigham Hospital 


per cent developed non suppurative comph 
cations When catgut was emplo} ed, these 
figures were 32 per cent and 40 per cent 
respectively In other words, the non sup 
purative complications are three times, and 
the suppurative complications eight times as 
numerous w hen catgut is used instead of silk 
When the cases are divided into two groups 
toxic and non toxic, depending upon the 
factor of hyperthyroidism the superiority of 
the w ound healing when silk is used is equall} 
apparent (Table I) 

The importance of the suture material as a 
factor m wound healing is further demon 
strated in Figure 1, which shows the relation 
ship between the annual incidence of wound 
complications and the use of silk in th\ roid 
ectonu During the vears 1913 to tqr6 m 
elusive, when silk was liberal!} used for 
suture material, the incidence of complications 
is remarkablv low 

With the introduction of catgut as the cus 
tomary suture material in 1917, there is a 
sharp rise m the curve which persists with 
onl> slight variation until 1932 Since then 
there has been a stead} increase in the use of 
silk and there is a correspondmglv lower m 
cidence of complications That this striking 
reduction m the incidence of wound compli 
cations is attributable to the use of silk is 
shown b} the fact that, during this same 
period, there is no such change in the per 
centage incidence of w ound complications m 
the cases in which catgut was the suture ma 
tenal (Fig 2) In fact, it is worthy of note 
that, \w the last ac. years, there has been no 
decrease m the incidence of wound complica 
tion m cases m which catgut was used The 
faulty healing of wounds which occurs in the 
presence of large amounts of catgut is due to 
the irritating action of halogens and metals 
which are released during its absorption (4) 
Chroraiozed catgut is particularly deleterious 
m this respect 
44X 
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I ig I Graph showing the relationship between the incidence of wound com 
plications in thyroid surgery and the use of silk sutures in 604 thyroidectomies 
at Peter Bent Rngham Ho pital 16 3 sutured with silk 341 with catgut 
Percentage in which sill was ustd —percentage of total wound complications 


In order to determine the comparative im 
portance of the suture in the he-iling of 
thyroidectomy wounds a stud) of the follow 
ing factors yyas made the age of the patient 
the degree of hyperth) rotdtsm the type of 
anesthetic used cachexia of the patient the 
presence of diabetes mellitus the use of drains 
and the technique of the operator The inci 
dence of wound complications was found to 
be higher in the older age groups and in the 
hyperthyroid cases Howeyer yyhen the 
cases yyere divided into two groups according 
to the type of suture employed it yyas found 
that the influence of these factors yyas very 
marked when catgut was used and negligible 
when silk was used This has been interpreted 
as e\idence that as Shambaugh has «hown 
(7) the slower healing of the wound renders 

TABLE 1 — EFFECT OF SUTURE MATERIAL LPON 
THE INCIDENCE OF UOUYD COMPLICATION 
FOLLOWING THYROIDECIOMA FOR TOXIC 
AND NON TOXIC GOITER 



complications more likely m the aged The 
irritating effect of catgut increases this tend 
ency, whereas silk has no such deleterious 
influence 

This is emphasised also m the hvperthyroid 
cases in which the technical difhcultics en 
countered in the remoyal of friable yascular 
glands especially bleeding, necessitate greater 
handling of tissues and the use of larger 
amounts of suture material The of silk 
in such cases minimises wound complications 
That h> perthy roidism is not per se a cause of 
yyound complications is shown by the low 
incidence of complications yvhith occurred 
yvhen silk yvas used even in cases of compara 
tively uncontrolled hyperthyroidism m the 
period before the use of iodine (fig 1) More 
over, the incidence of wound complications 
in the most severe cases of hyperthyTOidism 
namely, those in which a crisis occurred was 
no higher than in the le«s tone cases 

The influence of the anesthetic upon the 
subsequent morbidity was studied and a 
significant deleterious effect was noted only 
when the use of catgut was combined with a 
local infiltration anesthetic When silk was 
used with local anesthesia no such effect was 
produced No correlation between the amount 
of weight which a patient had lost and the 
incidence of wound complications could De 
found in this series No studies for vitamin ^ 
deficiency were made There were 8 cases 01 
diabetes mellitus none of which dev elopea 
wound complications Controlled diabetes 
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Tig 2 Graph showing the annual percentage of wound com 
plications in cases in which catgut was used— 341 cases There 
has been no decrease in the percentage of complications in 
20 years 


therefore, was not a factor in the production 
of wound complication in this senes 
The role of drains in the production of in 
fection is difficult to evaluate because the cir 
cumstanccs for which drainage is instituted 
are often responsible for the infection The 
presence of hematomas in this connection is 
well known (13) However, it seems significant 
that in this series not a single thy roidectomy, 
either for toxic or non toxic goiter, in which 
fine silk was used and the wound was closed 
without drainage, was followed by infection 
In this group there were 20 instances in which 
a hematoma formed m the wound but it did 
not require exacuation and infection did not 
supervene When drainage was employ ed the 
incidence of infection was 1 4 per cent when 


silk was used and 4 2 per cent when catgut 
was used The percentage incidence of infec- 
tion was, thus, three times as high in the 
drained as in the non drained cases (Table II) 
It is frequently stated that if the same 
meticulous technique was employed with 
catgut as with silk the superiority of silk 
would be shown to be more apparent than 
real Although a careful technique is essential, 
the present study indicates that comparable 
results are not obtained with catgut A and 
B are two senior surgeons on the staff of the 
Peter Bent Brigham Hospital Both surgeons 
are painstaking and meticulous operators 
Surgeon A has nearly always employed fine 
silk in his cases and Surgeon B fine catgut On 
occasions, however, each has departed from 


TABLE II —EFFECT OF THE USE OF DRAINS ON 
THE INCIDENCE OF WOUND COMPLICATIONS 
IN THYROID SURGERY WHEN FINE SILK 
II AS USED AND NO DRAIN \GE, NO SUPPU- 
RATIVE INFECTIONS OCCURRED 



No of 

W ound complications 

Suppurative 

Non 

suppurative 

No 

Per i 
cent | 

No 

Per 

Draiotd silk wounds 

68 

■ 

1 4 

IS 

22 0 

Und ained iL wounds ! 


0 | 

0 

20 

>0 2 

Uramcd catgut wounds 

213 

0 j 

4 2 

85 

39 9 

Undrained catgut wounds ■ 

128 

2 1 

I 56 

S 3 

41 4 


TABLE in —COMPARATIVE INCIDENCE OF WOUND 
COMPLICATION, WTIEN USING SILK AND CAT- 
GUT SUTURES, OBTAINED BY TWO METICU- 
LOUS OPERATORS, ONE ACCUSTOMED TO THE 
USE OF SILK BUT OCCASIONALLY USING CAT 
GUT, AND VICE VERSA 


Operator 

Suture material 

Wound complications 


Silk ; 

8 9 


Catgut 

33 O 


Silk 

0 


Catgut 

36 9 

Hospital stall 

Silk 

1 3 8 

Catgut 

43 6 
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his own custom Table III shows the incidence 
of wound complications obtained by the two 
surgeons when using the different suture 
materials Note that both surgeons have a 
low incidence of complications when silk, is 
used and a high incidence when catgut is 
used That the technique of these surgeons 
was unusually careful when using catgut is 
shown by the fact that the percentage of 
wound complications obtained by them is 
lower than that obtained by the remainder 
of the surgical staff (Table III) 

Efficient methods of sterilisation of instru 
ments and drygoods careful cleansing Of the 
skin exclusion of the skin from the operative 
field adequate masking of the operating 
room personnel gentle handling of tissue and 
meticulous hemostasis are fundamental pnn 
ciples without which satisfactory results with 
a fine silk technique cannot be obtained (1,3, 
6 13) At the Peter Bent Brigham Hospital 
attention always has been directed to these 
details but occasionally inexplicable severe 
wound infections have been encountered 
Recently a number of improvements in 
methods of sterilization have been maugu 
rated by Walter (10 n ig) It is hoped that 
these changes will reduce sfifl further the in 
cidence of wound complications v 

Granting that the incidence of wound com 
J plications is appreciably lower when fine silk 
X is used an important question must be con 
sidered What happens when silk is used and 
infection develops? In this regard the opinion 
of Halsted is of interest 1 If fine silk were 
used and the infection slight probably none 
of the buried threads would be extruded tior 
would healing be delayed demonstrably on 
account of their presence When heavy silk 
has been used for any of the sutures and sup 
puration is considerable one or more or per 
haps all of the threads would have to be 
removed Even in such cases it is very 
unlikely that the ligatures and fine sutures 
would give trouble ’ Recent studies (2 7, 8, 
9) have confirmed this statement Although 
occasionally the presence of silk may delay 
healing this is the exception rather than the 
rule If a very fine grade of silk is used 1 if all 
sutures are cut close to the knot if no con 


tmuous sutures are employed, and if strangu 
tion and necrosis of tissue are avoided little 
or no trouble is encountered in the presence 
of infection For ideal results when using 
silk, the size must be sufficiently small to 
permit complete encapsulation with mono 
nuclear phagocytes if suppuration occurs If 
a silk of small size is used persistent sinus 
tracts will not form for the foreign body will 
become completely encapsulated After et 
tensive infection fine silk may be extruded 
from the wound but if it is of small size this 
will cause no discomfort to the patient and 
will not impair the solidity or final cosmetic 
appearance of the wound 
It is not intended that this study will eo 
courage surgeons who have employed catgut 
for vears to use silk in thyroidectomy Such 
a change requires more than simply adopting 
a new suture material and it would not be 
practical for most surgeons to attempt it 
Moreover, in no instance in this series was a 
wound complication responsible for a fatality ' 
However, there are certain practical advan 
tages of the use of silk in thyroid surgery 
which merit consideration Tenderness swell 
ing, and induration of the wound seldom 
dev elop Consequently , the patients are more 
comfortable The febrile period and the av 
erage hospital stay arc about 3 days shorter 
with silk than with catgut Nearly all of the 
patients are able to leave the hospital without 
a dressing on the wound and repeated dress 
ings and probings of the wound after dis 
charge are rarely necessary The use of silk 
therefore shortens the period of morbidity 
and adds materially to the comfort of the 
patient 


SUMMARY 

i A study of the factors involved in the 
healing of over 600 thyroidectomy wounds 
reveals that when fine silk was used instead 
of catgut the incidence of non suppurative 
wound complication was reduced from 40 pe 
cent to less than 15 per cent and the incidence 
of suppurative complications from 3 3 P"* 
cent to o ^8 per cent 
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2 Suppucatu e complications were more 
frequent in the cases in which drainage of the 
wound was unployed In this senes there 
were no infections following th\ roidectorm 
when fine silk was used and the wound dosed 
primarily 

3 No other factor produced so favorable an 
influence on wound healing as the use of fine 
silk Comparable results were not obtained 
with catgut even when a careful technique 
was followed 

4 The importance of a careful technique 
and proper methods of sterilization of instru 
ments and drygoods is emphasized 

5 Postoperative discomfort is minimized 
and the period of morbidity shortened when 
silk is used 
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INTRASPINAL CAUSES OF LOW BACK. AND SCIATIC PAIN 

Results in Sivt) Consecutne Low Lumbar Laminectomies 

F KEITH BRADTORD MD.andR GLEN SPURLING MD TACS 
Louisville Kentucky 


T HE purpose of this report is to review 
the findings in a senes of 60 consicu 
tiv e case* in which a lumbar lammec 
tom) was performed for the relief of 
low back and sciatic pain The scries there 
fore comprises a heterogeneous group patho 
logically but clmicailv a group not easily 
differentiated Wc believe that in no other 
way than by a summarization of such a con 
secutive series of surgical cases can a proper 
perspective of this perplexing problem be ob 
tamed 

The sy mptomatology of the entire group 
was with minor variations the same How 
ever based upon the gross and microscopic 
findings the patients logically fall into 4 
groups (1) herniated nucleus pulposus (33) 
(2) hypertrophy of the hgamentum flavum 
(13) (3) true neoplasms (3), and (4) negative 
surgical explorations (g) In attempting to 
anahze the data we shall discuss first the 
svmptoms and signs common to the entire 
group and then attempt to correlate the symp 
tomaiologv with a particular pathological 
lesion 

sv itPlOMS 

There are certain symptoms especially im 
portant in examining the patient with low 
back and sciatic pain Recurring episodes of 
similar pain are characteristic of the Ultra 
spinal lesions particularly of the herniated 
nucleus pulposus Therefore, a history of a 
previous episode may be important in the 
differential diagnosis Exaggeration of the 
pain by coughing and sneezing is of especial 
importance, even if present at one stage of 
the illness and absent at the time of examinu 
tion When the pain is thus intensified it 
may be most severe in the lower back or 
gluteal regions rather than in the peripheral 

From the Department I Sure ry l v r ity of lou vile 
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distribution of the sciatic nerve Inquiry m 
regard to partial or complete impotence is of 
importance inasmuch as this symptom is fre 
quent in lesions compressing the sacral roots 
In performing the neurological examination 
it is important to note whether the patient 
lists toward or away from the painful side 
Spasticity of the lumbar muscles is common 
and usually accompanied by limitation of 
movement This limitation is apt to be much 
greater m flexion than m lateral movement or 
extension of the spine This finding varying 
in degree from slight limitation to almost com 
plete immobility , was present in even patient 
of our series Compression of the jugular 
veins in some instances increases the pain 
(Naffziger test) and when positive we con 
sider the test to be pathognomonic of an in 
traspinal lesion Every one of the lumbar and 
sacral dermatomes should be tested fox 
changes of sensation to pm prick, cotton wool, 
heat, and cold Sensorv changes subjective 
or objective are most helpful in localisation 
of these lesions In addition to testing the 
power of the flexors and extensors of the hip 
and knee it is important to test minutelv the 
motor power m the dorsiflexors plantar 
flexors evertors and invertors of the ankle 
and the extensors and flexors of the toes 
Lasegue s test is probably the most reliable 
one for demonstrating sciatic nerve irritation 
It is performed by raising the thigh t0 
angles with the trunk with the knee flexed 
Then the leg is extended on the thigh to tne 
point, if any, at which pain begins along tne 
course of the sciatic nerve Without lurtner 
moving the leg or thigh the foot is passively 
dorsiflexed to determine if this additional pu» 
on the sciatic nerve exaggerates the pam 
Lasegue emphasized the fact that many 0 1 
patients with severe ‘ sciatica kept the 00 
of the affected side in plantar flexion ana 
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could not press it fiat to the floor without 
agonizing pain 

The separate spinous processes of the lower 
lumbar vertebre and the sacrum should be 
percussed and pressed firmly in a lateral di 
rection to elicit tenderness Although it 
occurs rarel), if manipulation of the spinous 
processes reproduces the patient’s sciatic 
pain, it is considered of special significance 
In every case in which there is a localized 
area of pam along the course of the sciatic 
nerve or its branches careful local examination 
for regional pathology should be made We 
have recently observed a patient with typical 
sciatic nerve irritation in whom a large strep 
tococcic abscess was demonstrated deep in 
the gluteal region Occasionally , neuromas, 
other tumors, or inflammatory masses m the 
course of the sciatic nerve are discovered, 
thus giving an extraspinal answer to the 
cause of “sciatica ” 

Pam was the disabling factor in 59 of the 60 
patients In 1 patient with hypertrophied 
ligamentum flavum there was no pain, but a 
trophic ulcer of the heel, incontinence of 
urine and feces, and saddle anesthesia were 
present Although sciatic pain was not a 
symptom in all cases, there was a positive 
Lasegue’s test in every patient operated upon 
The degree of positiveness, however, was 
quite variable, the test being very marked in 
a\\ cases in which sciatic pain was the most 
prominent symptom 

As would be expected, the Qucckenstedt 
test was normal in all instances since the 
spinal puncture was made above the level 
of the suspected lesion 

\NALYSIS OF DAT V 

Herniated nucleus pulposus Herniated 
nucleus pulposus w as found m 35 patients In 
29 patients simple herniation through a small 
aperture m the annulus fibrosus was found, 
in 3> simple bilateral herniation, in 3, a dis 
niption of the posterior part of the disk with 
both annulus fibrosus and nucleus pulposus 
protruding into the canal Tw enty one hernia 
turns were at the level o! the fourth lumbar 
disk, 13 at the lumbosacral disk, and r at the 
third lumbar disk Twenty five were malts 
and 10 females The ages ranged from 17 to 


60 with an average age of 40 years There 
was a definite traumatic history m 17 cases, 
questionable in 4, and negative in 14 

Sciatic pain was the first symptom m 16 
patients, or 45 per cent, low back pam the first 
complaint in 18, or 52 per cent, and 1 patient 
noted the initial pain in the hip At the time 
of examination, months, or y ears later, sciatic 
pam was the major complaint in 51 per cent 
of the patients and m 40 per cent the chief 
complaint was low back pam accompanied by 
sciatic pain In the remainder the major pain 
was m the hip, groin, or sacral region in addi 
tion to the back 

The duration of symptoms in this group 
varied from a few weeks to 23 years with a 
tendency toward exacerbations and remis 
sions In 13 cases, or 40 per cent, there had 
been previous attacks of pain with occasional 
symptom free periods There was pain on 
coughing, straining, ind sneezing in 27 cases, 
or 77 per cent In 1 2 instances, or 35 per cent, 
the NafTzigcr test was positive 

Demonstrable hypesthcsia or anesthesia in 
one or more of the lumbar or sacral derma 
tomes occurred in all except 8 patients, or in 
77 per cent In 1 patient there was only 
perianal hypesthcsia The hypesthcsia or an 
esthesia involved the lateral aspect of the 
calf, particularly just above the ankle, in 23 
patients, or 65 per cent In other instances, 
the great toe or the lateral 3 toes were also 
involved In 21 cases, or 60 per cent, the 
hypcsthctic or incsthctic areas were limited 
to the lateral aspect of the leg and the foot 

Because of the severe pam in many cases it 
was difficult to evaluate the degree of motor 
deficit When it appeared that weakness 
was purely secondary to the pain caused by 
muscular contraction, it was ignored How 
ever, in 5 patients there was demonstrable 
weakness of the anterior tibial muscle on the 
affected side and in 3 instances it was severe 
enough to produce foot drop Muscular fibril 
lations were noted m but 1 patient of this 
group 

In 15 of the 35 patients the ankle jerk was 
diminished or lost on the affected side, or m 
43 per cent Ten of these 15 patients had le 
sions at the lumbosacral joint and in the 5 
others the lesion was at the fourth lumbar 
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interspace This finding indicates a consider 
ably greater incidence of diminished ankle 
jerk with herniated nucleus pulposus at the 
lumbosacral disk than at the fourth lumbar 
disk since io of the 13 cases involving the 
lumbosacral disk and only 5 of the 21 cases 
involving the fourth lumbar disk had dimmu 
tion of the ankle jerk 

The knee jerk was diminished in 3 patients 
2 in which the herniation was at the fourth 
lumbar disk and 1 at the lumbosacral disk 

The total protein was determined in 16 
patients It was below 40 milligrams per cent 
m 4 instances and varied between 50 and 141 
milligrams per cent in the remaining pa 
tients In no patient was there an increase ol 
cells in the spinal fluid 

Hypertrophy of the ligament uni Jla am 
Hypertrophy of the ligamentum llavum be 
tween the fourth and fifth lumbar lamina or 
th hfth lumbar and sacral l&mm'c was found 
in 13 patients Cases were reported as hyper 
trophy of the ligamentum flavum only when 
the histological examination coincided with 
the surgical opinion One case of herniated 
nucleus pulposus was accompanied by a frank 
hypertrophy of the ligamentum flavum and 
the 2 lipiodol defects were shown clearly be 
fore operation Other cases of herniated 
nucleus pulposus were associated with varying 
degrees of hypertrophy of the ligamentum 
flavum Nine of the 13 cases of hy-pertrophied 
ligamentum flavum occurred m the first 30 
cases of the series This may have been partly 
coincidence however, as was the occurrence 
of all 13 neoplasms m this same group Ten 
patients were males and 3 females Ages 
ranged from 16 to 57 years with an average 
age of 39 years There was a history of dch 
nite trauma in 4 cases questionable trauma 
in 2 and no trauma in 7 

The sy mptoms in 4 patients w ere initiated 
by sciatic pain in 3 by low back and sciatic 
pain, m 3 by backache alone and in 2 by pain 
in the posterior thigh One patient had as his 
first complaint an ulcer on his heel At the 
time of examination unilateral sciatic pam 
was the predominant symptom in 6 bilateral 
sciatic pain in 1 Back pain accompanied by 
sciatic pain was present m r patient Pain 
was limited to the posterior thigh m 1 pa 


tient, the back, groin, and sciatic distribution 
in i, the back alone in t and to the back and 
hip in 1 patient Pain was present on cough 
ing and sneezing in ro patients, in 3 of which 
the NafTziger test was positive 

Slight difficulty with the urinary sphincter 
was noted m 3 patients, with incontinence of 
urine m 1 Libido was lost in 2 patients and 
diminished in 1 This contrasts with the 
much larger senes of herniated nucleus 
pulposus in which neither libido nor sphincters 
were affected The explanation is probably 
that hypertrophied ligamentum flavum is 
more frcquentlv bilateral 

There was numbness of the affected leg or 
foot m 6 patients oi the buttocks in 1, and 

01 both legs below the knees in 1 Of these 
only 6 showed hypesthesia or anesthesia 2 m 
the perianal region 2 in all the sacral segments 
of one side, and 2 in the anterolateral surface 
of the leg Motor weakness was ob erved in 
the tibialis anterior m 1 patient and the ex 
tensor hallucis longus m 1 Two patients ap- 
peared to hav t some w eakness of the leg mus 
cits but it was difficult to estimate because 
of the pam factor The ankle jerk on th 1 * 
affected side was diminished in 3 patients 
lost m 2, and the knee jerk was diminished in 

2 Both ankle jerks w ere absent m 1 instance 
The total protein was estimated in n cases 
in which it varied between 50 and 148 mill 
grams per cent 

i\eoplasn s The 3 neoplasms found m this 
series consisted of a dermoid tumor in a man 


59 years of age, a neurofibroma in a woman 
55, and 3n epidermoid tumor in a boy 13 Pam 
in the back and sciatic distribution was the 
dominant symptom in each instance The 
pain became progressively more severe ana 
there was no history of remission Pam was 
intensified by coughing and sneezing in 2 of 
the patients r of whom had a positive Nan 
ziger test Perianal numbness and hypes 
thesia were present in 2 with no sensory dis 
turbance in the third There was no motor 
weakness demonstrated in any of these pa 
tients The regional tendon reflexes were 
normal in 2 patients but m the third botn 
ankle jerks were lost Total protein was 1,0 
milligrams per cent in the case of neuro 
fibroma and normal m the 2 other patients 
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Negalue explorations It is in this group 
that we consider a likelihood of having missed 
a herniated nucleus The fact that most of 
this group were satisfactory surgical results 
does not invalidate this assumption because 
it seems quite possible that a simple spinal 
decompression, particularly if the posterior 
nm of the intervertebral foramen is removed, 
may afford relief of pressure upon a root from 
a small herniated nucleus 
In the negative group 5 of the 9 explora- 
tions were upon females The ages ranged 
between 23 and 52 years with an average age 
of 38 years There was questionable trauma 
in but i of the 9 patients Pain occurred first 
in the back in 7 patients, in the sciatic distri- 
bution in 1, and in the perianal region in 
another At the time of examination the pam 
was present in the back and hip in 4 patients, 
in the sciatic distribution in 2, m the back 
and sciatic distribution m 1, in the back, 
groin, and knee in 1, and in the back alone in 
1 patient Pain w as exaggerated by coughing 
and sneezing m 7 of the 9 patients, but in 
only 2 was the Naffzigcr test positive Local 
ized numbness was referred to the calf and 
foot in 2 patients, to the lower extremity as 
a whole in 1, and to the perianal region in 1 
Hypesthesia was found in all the sacral seg 
ments of 4 patients, in the perianal region of 1, 
and in the lateral aspect of the right leg and 
foot in 1 There was no motor w eakness ob- 
served in any of these patients The ankle 
jerk was diminished on the affected side in 2 
patients and lost in 1 The knee jerk was de 
creased and both ankle jerks absent in 1 
patient The total protein of 4 patients was 
estimated, 1 being normal and the 3 others 
be,n 8 45» 5°> and 75 milligrams per cent, 
respectively 


SUMMARV OF DATA 

Disability was more apparent m the cast 
t , er T ted nuc feus pulposus and hypei 
rophied ligamentum flavum than in th 
negative group Pam throughout the distribi 
ion of the sciatic nerve, although at timt 
secondary m severity to back pain, was pre 
ent in 88 per cent of the patients with hern 
eo nucleus pulposus and hypertrophie 
gamentum flavum while it was present 1 


only 33 per cent of the negative explorations 
It can, therefore, be said that in the great 
majority of instances low back pain indicates 
an intraspinal lesion only when accompanied 
by sciatic pain 

One useful differential sign becomes ap 
parent from the statistical summary herein 
In 60 per cent of the cases of herniated nucleus 
pulposus there was hypesthesia or anesthesia 
limited to the lateral aspect of the leg or foot 
or both In contrast, the cases of hypertro- 
phied ligamentum flavum and the negative 
group showed areas of hypesthesia elsewhere, 
but in only 15 per cent and 11 per cent, re- 
spectively, was hypesthesia limited to these 
areas Localized hypesthesia or anesthesia 
in the lateral aspect of the leg or foot could 
not be expected in a larger percentage of cases 
of herniated nucleus pulposus since involve 
ment of one root alone can not cause hypes 
thesia However, well localized paresthesias 
occurred in many of the patients with single 
root involvement and are of real diagnostic 
importance 

In a small percentage of the patients with 
hypertrophied ligamentum flavum the prob 
able lesion could have been predicted by the 
widespread signs of sacral root compression 

LIPIODOL INVESTIGATION 

There can be no justification for lipiodol 
study of the subarachnoid space unless the 
patient has been subjected to a complete, 
careful, general examination and neurological 
study Such a study would naturallv include 
plain roentgenograms of the spine and pelvis 
If the neurological examination strongly indi- 
cates the presence of an intraspinal lesion and 
if reasonable conserv ativ e methods have failed 
to bring relief of symptoms then, and only 
then, should lipiodol injection be resorted to 

Plain films of the spine were not available 
in some of our cases, therefore, a statistical 
review of these data is impossible We may 
state, however, that narrowing of the inter 
vertebral joint spaces has been present in a 
number of our patients with herniated nucleus 
pulposus but has by no means been a constant 
finding Also, several patients have shown 
arthritis limited to the site of a herniated 
nucleus pulposus 
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l'‘B ' 1 1| i J>1 1 (i I quite t>pi al of herniated nu 

cleus pulposus are shown The left si led defect is located 
at the fourth lumbar inter pace that ol the right at the 
fifth 

Fig i Representation of the relation of the thecal sac 
and lower lumbar and sacral nerves to the pedicles and 
intervertebral disks of the lower spine The area usually 
filled with lipiodol is blick and the axillary pouches are 
marked with \ ^ After Hampton and Robinson ) 

\\c have on the other hand observed a 
few patients with grossly narrowed joint 
spaces tn whom complete examination includ 
ing the use of lipiodol w as negattv e for intra 
spinal pathology 

When the decision to use lipiodol has been 
reached it is injected at the time of the first 
lumbar puncture after having made mano 
metric readings and after having withdrawn a 
small amount of the fluid for cell count and 
total protein estimations This is usually per 
formed the day before the patient is to be 
fluoroscoped, because by so doing we have 
found the column to be smooth and show less 
tendency to spread into droplets than if the 
injection had been made just prior to the 
roentgenographic examination 

Two cubic centimeters of lipiodol which is 
presen ed in glass ampules we believe quite 
sufficient for demonstration of any filling de 
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tig 3 This roentgenogram was taken with the patient 
in the nrone position on a tilting fluoroscopic table The 
lipiodol is not in the terminal sac as it would appearbut bus 
been Lalanced opposite the lumbosacral disk There is 
slight deviation of the column to the right in its lower por 
tion but far more remarkable is the absence of the axillaiy 
pouch of the fifth lumbar nerve on the left side In this 
case herniated nucleus pulposus from the lumbosacral disk 
had occurred far laterally 

fects in the lower lumbar canal (Hg 0 
There are several theoretical considerations 
indicating that this amount of opaque oil is 
adequate With the patient in a prone posi 
tion the anterior wall of the spinal canal forms 
a trough for the passage upward and down 
ward of the opaque material Since the lum 
bar and sacral nerves leave the subarachnoid 
space well anteriorly even this small amount 
of lipiodol fills the axillary pouches Forlu 
nately the lesions involving either the hga 
mentum flavum or nucleus pulposus are prone 
to occur in the region of the third fourth 
and fifth lumbar interspaces In this area the 
concavity of the canal with the patient prone 
is sufficient to keep the a cubic centimeters Of 
lipiodol in a compact segment Bv raising and 
lotvering the fluoroscopic table this compact 
segment can be placed opposite any of the 
intervertebral disks at will 
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It is true that with 2 cubic centimeters of 
lipiodol, bizarre distribution occurs as the 
head is lowered and the contrast medium 
passes opposite the upper 2 lumbar vertebra 
into the thoracic region In these areas the 
opaque material is no longer m a compact 
segment but is spread out to a length several 
times that which occurs m the lower lumbar 
canal This spread is caused b> the lipiodol 
resting first on a flat and then a convex sur 
face rather than on the concave surface of the 
lower lumbar and sacral regions For these 
same reasons a larger amount of lipiodol may 
form the same bizarre distribution 
We can conceive of but one condition in 
which larger amounts of lipiodol may be neces- 
sary for diagnosis, and that is the herniated 
nucleus pulposus which is displaced into the 
spinal canal only during weight bearing in the 
upright position In such an instance, it 
would be an advantage to have sufficient 
lipiodol to fill the canal above the interspace 
in question so that roentgenograms could be 
taken with the patient standing 
On the other hand, larger amounts of Iipio 
dol may obscure a small anterior defect unless 
it is observed just as the head of the advanc- 
ing column reaches it We have observed 1 
patient in whom 2 cubic centimeters were 
sufficient to obscure a small defect when the 
column was compact and only when the 
column was thinned out by the changing 
positions were we able to visualize the lesion 
In a number of doubtful cases we have in 
jected an additional 2 cubic centimeters of 
lipiodol, making a total of 4 cubic centimeters 
In no instance w as it possible to demonstrate 
a defect more clearl} than it had previously 
been demonstrated w ith the smaller amount 
Interpretation of the lipiodol examination 
may be very simple when the lesion is obvious 
and most difficult when the lesion is more ob 
scure Gross defects, of course, can easily 
be seen under the fluoroscope However, the 
more deceptive defects can be demonstrated 
only with roentgenograms, preferably made 
as serial exposures The clear cut unilateral 
mhng defect opposite a disk indicates a herm 
atednucleus pulposus The defect of hyper- 
trophied ligamentum flavum is more apt to 
be bilateral and opposite the vertebral body 


In a few patients hypertrophied ligamentum 
flavum has caused narrow ing of the terminal 
3 to 5 centimeters of the sac rather than a 
typical “hour glass” contraction 

Complete blockage to the passage of lipiodol 
may occur with any 1 of the 3 lesions de- 
scribed, the blockage, of course, being entirely 
due to the size of the mass within the spinal 
canal 

The failure of 1 axillary pouch to fill with 
lipiodol may be the only positive evidence 
of an intraspinal lesion (Figs 2 and 3) 
Operation was performed in 7 instances be- 
cause of an absent axillary pouch In 3 pa- 
tients a herniated nucleus pulposus was found 
but in 4 the exploration was negative Three 
of the 4 negative explorations did not have 
characteristic histories and findings of an 
intraspinal lesion, but the 3 positives had 
perfectly classical sy mptoms and signs There 
fore, it is most important before interpreting 
such a minor lipiodol defect to have a clear 
cut clinical picture to corroborate it 

SURGICAL TECHNIQUE 

The usual midline incision is made from 
the spinous process above to the second 
spinous process below the level of the sus 
pected lesion Identification of the exact 
level in the lower lumbar canal is often diffi- 
cult and it is most helpful to include m the 
incision the spinous process of the first sacral 
vertebra Hemilaminectomy is performed 
over the lipiodol defect provided that both 
the pain and the defect are unilateral If a 
greatly thickened ligamentum flavum is dis 
covered, the bony exposure is carried to the 
opposite side m order to remove it completely 
Even with unilateral laminectomy it is not 
necessary to disturb the articular facets be- 
cause by dissecting the ligamentum flavum 
beneath the lateral margin of the lamina suf- 
ficient exposure of the anterior neural canal 
for the removal of the lesion is easily ac- 
complished 

When the lesion is exposed incision is made 
m the posterior longitudinal ligament just 
sufficiently large to remove the pulpy herni- 
ated material In many instances, spontane- 
ous extrusion of the material occurs In 
others it is necessary to tease the mass out of 
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Fir 4 The fourth luml irr l n the n»ht is *«f lien and 
pr jccls from it* fonmen in an alinormil manner This 
may be the only c\ ulcncc of r >ot compres ion laterally in 
the intervertebral f>nmen 

the incision After the herniated matenal has 
been removed the opening into the inter 
\ertebral disk can readily be entered with a 
pointed instrument If the rent is a large one 
the pituitan rongeur is frequently introduced 
into the interior of the disk and the remainder 
of the nucleus pulposus rcmo\ cd as thoroughly 
as possible In several instances we have found 
the herniated nuclear material to have dis 
sected beneath the posterior longitudinal lig 
ament upward or downward and when ex 
posed at operation the mass was present not 
at the intervertebral disk but over the ver 
tebral bod> 

We have found it possible in almost everv 
instance to remove these lesions extradurallj 
even when the dura has been opened to 
identify and localize the lesion The danger 
of arachnoidal adhesions after the intradural 
manipulation is a real one and in i of our 
patients disabling sjmptoms have persisted 
because of them Another important reason 
for not opening the dura is that should a 
wound infection occur the likelihood of menin 
gitis is greatfy reduced 

It is true that bj not opening the dura ex 
amples of choked root (Tig 4) ma> not be 
observed but this is of no consequence if the 


lesion has been identified In some of the 
earlier ca^es a swollen root projecting at an 
angle quite different from that of the opposite 
side has led to the discover) of the lesion far 
lateralw ard The mechanism of this root 
engorgement is probabl) the same as in chok 
ing of the optic disks namely compression 
of the veins accompanyng the nerve 

It is necessarj at times to expose the inter 
vertebral foramen in order to remove a lateral 
herniation of the nucleus pulposus These 
lateral herniations protruding into the inter 
vertebral foramen are the most difficult to 
identify and as a consequence, are most 
likelv to be overlooked by the operator The 
presence of a choked root is a most reliable 
guide to this probable location 

In conclusion, we bclicyc that the best 
results will occur when the bone removal has 
been minimal yyhen the articular facets haye 
not been disturbed and when the lesion has 
been removed cxtradurall) 

ANESTHESIA AND POSTOPERATIVE 
TREATMENT 

Fortv six of the 60 patients were operated 
upon under procaine h>drochIonde infiltra 
tion and block anesthesia Pentobarbital 
sodium, o 2 gram was given oral!) hours 
before the operation was started One hour 
before the operation 002 gram of dilaudid 
and 004 gram of hv oseme h\ drobromide were 
given h>podermicall) I requenth half the 
dose of dilaudid and h)Oscinc h) drobromide 
yvas repeated as the incision was made This 
gave a satisfactorv ' twilight” state so that 
the patients remained quiet under local anes 
thesia Frequently it was nccessar> to in 
filtrate a single root in its dural sleeve during 
removal of the ligamentum flavum or the 
herniated nucleus pulposus from beside or 
beneath it On several occasions a small 
amount of spinal procaine h>drochloride 
(o 025 to o o jO gram) w as placed intra 
thecall) in order to avoid pain from extensive 
manipulation of the roots When intratheca 
administration is necessar) the subarachnoi 
space is alwa>s blocked above with a cotton 
pledget to prevent upward diffusion of tne 
procaine Patients operated upon in thiswa) 
stand the operation remarkabl) well i e ' 
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are able to take fluids after operation so that 
parenteral fluid administration has rarely 
been necessary None of the patients ha\e 
had a very unpleasant recollection of the 
operation 

Nine patients were operated upon and an 
average of 90 cubic centimeters of ether and 
100 cubic centimeters of olive oil was used 
rectally It was necessary to use the same 
local infiltration with 1 per cent procaine 
hydrochloride as was true with “twilight 
sleep” This was very satisfactory in all pa- 
tients except 1 in whom unusual comphca 
tions occurred which will be described later 
In 3 patients operated upon we used tn 
bromethanol (a\ertin), 80 milligrams per 
kilogram, in amyelene hydrate rectally to 
gether with local infiltration of procaine 
h\drochloride There was 1 bad result in this 
group which will be described later Two 
operations were satisfactorily performed under 
spinal anesthesia It is our conviction that 
these patients can be operated upon most 
safely with “twilight sleep” supplemented by 
local infiltration with procaine h\ drochlonde 
Following laminectomy the patients are 
kept flat on their backs for the first 8 hours 
and then are turned regularly every 2 hours 
A specially resilient hair and rubber mattress 
has been found more satisfactory than the 
usual inflated air mattress The diet is in 
creased as tolerated For pain during the first 
2 or 3 days 002 gram of dilaudid is grven, 
after which it is no longer necessary Rou 
finely, patients sit up in bed on the tenth 
postoperative day, sit in a chair on the 
eleventh day, and are usually discharged on 
the twelfth to fourteenth day after operation 
In rare instances it was necessary to cathe 
terize patients for from 1 to 3 day s The in 
cidence of this complication, however, was no 
more frequent than after any major surgical 
procedure Catheterization has been avoided 
completely m recent cases by the adminis 
trafion of 000012 to 000025 gram of car 
bammoykholmc chloride (Doryl) before the 
bladder has become overly distended, result 
ing m prompt evacuation In those patients 
,n '\“ 0m the back has been weakened appre 
ciably by an extensive removal of bone, espe- 
ciallv if the patient is a manual laborer, or if 


the annulus fibrosus is badlv disrupted, a 
Williams’ low back brace is fitted before the 
patient leaves the hospital and is worn con- 
stantly except when in bed The brace is 
usually discarded after 2 months 

PATHOLOGV 

Herniated nucleus pulposus Maunc has 
aptly compared the intervertebral disk to one 
of the more mobile joints The lamin-c of 
cartilage applied to the faces of the vertebra 
arc the articular surfaces, and the annulus 
fibrosus is the tough joint capsule Although 
the space containing the nucleus pulposus is 
not lined with svnovial membrane, it corre 
sponds functionally to the joint cavity with 
the nucleus pulposus loosely attached within 
All motion takes place by movements of the 
cartilaginous lamin'e in relationship to each 
other and to the nucleus pulposus 

Histologically, it is easy to differentiate 
these 3 structures of the disk The cartilagi 
nous laminae are true hyaline cartilage The 
annulus fibrosus is composed chiefly of dense 
parallel connective tissue bundles, interspersed 
with bits of fibrocartilage The nucleus pul- 
posus is not uniform throughout In its m 
tenor are fine fibers interlacing in all direc 
tions with a few islands of cartilage cells At 
the periphery the fibers become more concen- 
tric in arrangement so that there is a transi- 
tion to the structure of the annulus fibrosus 

The surgical specimens of herniated nucleus 
pulposus stained with hematoxvhn and eosin 
show a characteristic structure much like that 
of the normal nucleus pulposus The sections 
stain a pale blue or purple and show the pres 
ence of many interlacing, fine fibers running 
in all directions Cells are of the typ e found in 
cartilage, usually sparse, but placed in groups 
of from 2 to 6 The nuclei are rounded, take a 
uniform deep blue stain and are surrounded 
by a moderate amount of clear cytoplasm 
Frequently many of the nuclei are degen 
erated 

We believe th it significant protrusion of the 
intervertebral disk into the neural canal is 
almost alw ay s due to herniation of the nucleus 
pulposus even when the annulus fibrosus has 
been severely disrupted Nuclear material 
was found in all of our surgical specimens but 
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was accompanied in 5 instances by tom frag 
ments of the annulus fibrosus \\e believe 
therefore that the term “herniated nucleus 
pulposus” is the proper designation for this 
clinical and pathological entitv 

Hypertrophied Itgamenlum fltrum The 
hgamentum flavum is probablv damaged b\ 
injuries similar to those affecting the annulus 
fibrosus At operation the normal vellow liga 
ment mav be found replaced bv white connec 
tne tissue making it several times the thick 
ne»s of the normal ligament which is found 
above and below the hypertrophied area The 
thickened ligament mav be partially cal 
ctfied 

Microscopicallv the occurrence of scarnng 
is casilv apparent In addition there has 
been in manv cases a low grade inflammatorv 
reaction in the hgamentum flavum \n ap 
parenth thickened ligament should not be 
considered hypertrophied hgamentum fla 
\um unless the microscopic examination 
shows scarnng 

\ eoplasms The diagnosis of dermoid 
tumor w as based upon the finding of a caseous 
mass filled w ith hair hang in the cauda equina 
The specimen did not include the nodule 
from which this must have arisen Possiblv 
the nodule was farther down in the sacrum 
in an area unexposed at operation There was 
no true attachment of the mass to the nerve 
roots among which it was found 

The epidermoid tumor was diagnosed 
grosslv from the typical pearlv gray lami 
nated debris contained in a thin membrane 
Microscopical] \ the membrane was com 
posed of cornified stratified, squamous epi 
thelium without dermal elements 

The third tumor presented parallel bundles 
of fibers with elongated deeply staining nuclei 
interspersed frequentlv in palisade forma 
tion characteristic of a neurofibroma 

RESULTS 

Herniated nucleus pulposus The immediate 
result in 26 of the 3^ cases of herniated nu 
cleus pulposus was excellent The improve 
ment was slow in 7 cases but with definite 
relief of the more severe pain which had oc 
curred before operation One patient died 
too soon after operation to judge whether or 


not there was any relief, and 1 patient, who 
was relieved completely of his pain died on 
the twelfth postoperative dav The final 
result in 26 of the 33 surviving patients who 
have remained entirelv free from pain, was 
excellent There was some residual weakness 
of the anterior tibial muscle in 2 instances in 
which pain was completely relieved Three 
patients were relieved of their most severe 
pain but continued to hav e some residual pam 
in the back although free from the sciatic pam 
which was present before the operation One 
patient who had been relieved immediately 
following the operation and remained so fora 
period of 2 or 3 months again gradualh 
developed severe pain through the penanal 
region and the lower extremities When this 
patient was re-explored arachnoidal adhesions 
were found to have caused a complete block 
of the subarachnoid space at the site of the 
previous operation One patient has been 
entirelv relieved except for 2 attacks of severe 
back pain each lasting 1 week This patient 
also has slight residual weakness in the an 
tenor tibial muscle but is entirely free of his 
old sciatic pain One patient returned 3 
months after operation with sciatic pam in 
the opposite leg despite the fact that a heroi 
lammcctomv was performed and the dura 
was not opened He was completelv relieved 
of symptoms on the side operated upon 
The longest postoperative penod through 
which a patient has been followed is 18 
months the shortest 6 months It is appar 
ent therefore, that the eventual results mav 
not be the same as they appear at present 
Hypertrophied hgamentum Jla urn In the 
hypertrophied hgamentum flavum group 
consisting of 13 patients the immediate result 
was very satisfactory in 9 instances One 
patient died from meningitis following opera 
tion Of the surviving 12 patients S reoov 
ered completelv and 4 have slight residual 
pain but are much improved over their pre 
operative state The longest postoperative 
penod in this group is 2]A y ears the shortest 
6 months , 

\ eoplasms Two of the patients of ttus 
group recovered completelv and have re 
mained well The third continues to nave 
mild discomfort in the region of the sacrum, 
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presumably due to incomplete removal of the 
dermoid tumor 

Negative explorations Four of the 9 pa 
tients of this group tv ere relieved almost 
immediately by the operation and 4 more 
have slowly improved Six of the 9 patients 
are at present free from sy mptoms, 2 are 
moderately improved, and in 1 case there has 
been no modification of the patient’s severe 
back pain 

It is necessary to go into considerable detail 
in the 9 negative explorations in order to 
emphasize the points by which they may 
have been predicted In 3 instances onl> was 
there a filling defect to lipiodol In one of 
these it was attributed after operation to the 
straightness of the lumbar spine which tends 
to make possible the appearance of spurious 
defects in the lower canal comparable to those 
normally seen higher up (Fig 5) In 4 cases 
there was an as>mmetrical or absent axillary 
pouch The lipiodol examination was omitted 
in 1 patient following its extradural adminis 
tration In 1 case exploration was done in the 
face of a negative fluoroscopic examination 
because of the typical sciatic pain, absent 
ankle jerk, and hypesthesia of the lateral 
aspect of the calf Careful exploration in this 
case revealed nothing more than an extremely 
large plexus of veins about the first and second 
sacral root sleeves on the painful side The 
other patients in this group had symptoms 
and findings t> pical of herniated nucleus pul 
posus, namely, typical sciatic pain, dimin 
ished ankle jerk, and hypesthesia of the 
lateral aspect of the calf and foot In 1 of 
2 P a ^ lcn ^ s there was lumbanzation of 
t sacral vertebra on the painful side, 
^ith fusion on the non painful side, but with 
an intervertebral disk between the first and 
second sacral vertebra; When no herniated 
nucleus pulposus was discovered, it was 
ought probable that the compression might 
e bony foramen because of the con 
genital anomaly For this reason the dura 
nas opened and the posterior root of the 
rs sacral nerve separated and divided This 
as resulted m a complete recover} 
r seems re asonable to assume that in some 
. J 1 negative explorations, when typical 
> ptoms of herniated nucleus pulposus were 



Fig s Lipiodol is shown balanced across the fourth 
lumbar interspace in a figure resembling an hourglass 
This patient showed at operation a rather prominent 
inters ertcbral disk but no true herniation This broad 
bilateral defect does not indicate an intraspinal lesion 

present, relief was obtained b\ removing a 
normal hgamentum flavum, thus decompress 
ing the nerve roots which were impinged upon 
This is especially apt to be the case when the 
herniation is of the type which is reduced by 
the prone position and compresses the nerve 
roots only when the spine bears weight It 
is feared that in this type of case symptoms 
are apt to recur 

Falaltltes There were 3 deaths after opera 
tion in the 60 patients operated upon, or 15 
per cent All 3 deaths occurred in patients in 
their sixtieth year or older One patient died 
on the fifth day' following operation as a result 
of meningitis following a wound infection 
One patient had a long standing cardiovas- 
cular disease before operation and a mild 
hemiparesis He developed a complete hemi 
plegia after operation, succumbing in 48 
hours He had been given tnbromethanol, 
0080 gram per kilogram m amvelene hvdrate 
rectally, and local anesthesia A man 60 
y ears of age, vv ho had had no previous colonic 
disorder was given rectal ether, namely, 90 
cubic centimeters of ether in 100 cubic centi- 
meters of olive oil before operation In addi- 
tion, local anesthesia was administered for 
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the operation \fter the operation was com 
pleted the large bowel was irrigated with 
•saline to remo\e am of the ether and oh\e oil 
mature which might hay e remained During 
the first io days following the operation he 
complained of abdominal discomfort and gas 
Then it became evident from the abdominal 
distention that a serious mtra abdominal 
complication was present He died on the 
twelfth da\ and it was found at postmortem 
examination that the large bowel from the 
middle of the transyene colon to the anal 
canal was gangrenous containing as mam as 
3 o perforations through which the finger could 
be passed 

Elderly individuals particularh those with 
complicating diseases were operated upon 
onl\ when completed incapacitated The tn 
creased nsh which the operation earned was 
explained to each patient and his famil) and 
only in those patients m whom the pain was 
so se\ere that they were wilting to accept the 
additional nsh was the operation carried out 

DISCt SSION 

In nearly all the cases of herniated nucleus 
pulposus or hvpertrophied ligamentum flavum 
pain has been the disabling factor Pain m 
the whole sciatic distnbution has been the 
most useful symptom diagnosticall) \ct a 
number of proyed cases ha\c had pam limited 
to the bach gluteal region or postenor 
thigh Other patients ha\ e shown incapacitat 
ing bachache recurring o\ er a period of se\ cral 
years before a true sciatica occurred If 
a herniated nucleus pulposus was present 
throughout the entire penod it is surprising 
that leg pain w as the last occurrence Maunc 
has suggested that the herniation probablj 
occurs gradually o\er a penod of months or 
y ears giving a charactenstic sciatica onh 
when it is complete This conception corrc 
sponds to some of the partial herniations we 
ha\e seen at operation Perhaps it would be 
more logical to suggest that the herniation 
proceeds m stages a small additional amount 
of nucleus pulposus being herniated at inter 
vals, giving the intermittent historj so char 
actenstic of this clinical entit) Certainlj 
mam patients with complete anesthesia in 
the first and second sacral dermatomes ha\e 


pain which is much more se\ere in the gluteal 
region or posterior thigh than in the leg In 
our experience paresthesias as well as pam 
ha\e preceded anesthesia in these derma 
tomes and in rare cases the most seyere pam 
has been referred to the dermatomes corre 
sponding to the root in\ol\ed But as a rule 
this expected sequence is not obsened The 
roots which are found imohed b> herniated 
nucleus pulposus or hvpertrophied hgamen 
turn flavum of the fourth or fifth interspace 
arc the fourth (Tig 6) and fifth (Fig 7) lum 
bar and first and second sacral and perhaps 
the third fourth and fifth sacral 'While 
these roots supply dorsal divisions to the 
gluteal region their dermatomes are cssen 
tially below the knee with the exception of 
the second sacral ner\e which also supplies 
the postenor thigh 

Barr concluded that the referred pam from 
herniated nucleus pulposus has no obvious 
relationship to the sensor) dermatomes 
Many of his patients at least 90 per cent had 
pam m the posterolateral calf W e are of the 
opinion that this readily agrees with the 
frequent inyohement of the first and second 
sacral nenes usually at the lumbosacral disk 
but also at the fourth lumbar disk in some 
instances As Toerster has pointed out the 
inyohement of a single root does not produce 
anesthesia In those cases with only one 
root my oh ed a part of the pam or paresthesia 
complained of is usually in the dermatome 
corresponding to the myohed spinal nene 
0\cr two thirds of our cases of herniated 
nucleus pulposus haye had hvpesthesia or 
anesthesia of the lateral calf corresponding 
probably to inyohement of the first and 
second sacral neryes 

In regard to the production of pam b) a 
herniated nucleus pulposus there arises the 
question upon yy hat factors the pam depends 
In one patient paralysis of the anterior tibia 
muscle preceded pain We have obsened 2 
patients in whom sciatica of seyere degree 
was terminated at the appearance of an 
enduring foot drop )ears before A far more 
common occurrence is the absence of tne 
ankle jerk after a sciatica has ceased to 
cause pain When true neuritis subsides tne 
reflexes as a rule return Therefore these 
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Fig 6 The nucleus pulposus has herniated from the 
ourth lumbar intervertebral disk far laterally to compress 
he fourth lumbar nerve Such a protrusion does not in 
lent the dura but may cause a choked root 


1 
Fig 7 A herniated nucleus pulposus from the disk be 
tw een the fourth and fifth lumbar v ertebrre has compressed 
the thecal sac on the right The fifth lumbar nerve is com 
pressed intrathecally in this instance 



:ases of subsidence of an enduring “sciatica” 
Mth residual neurological findings indicate 
the possibility of painful disability from a 
herniated nucleus pulposus disappearing with 
complete physiological destruction of the 
involved nerve 

There are several possible wavs of explain 
mg the intermittenc> of symptoms from 
herniated nucleus pulposus or hypertrophied 
hgamentum flavum A herniated nucleus 
pulposus is usually situated dorsal to at least 
a part of the intervertebral dish We know 
that it may shift its position beneath the pos 
tenor longitudinal ligament because we have 
observed such shifts at the operating table 
It seems probable that a herniation may be 
reduced by being squeezed bach into its 
original site only if the anatomy of the dish 
is verv grossly altered Also, without a shift 
of the displaced nucleus the impinged nerve 
roots might readjust their position over its 
glistening surface One must consider also 
the possibility that further trauma to already 
traumatized nerve roots may render them 
temporarily incapable of conducting painful 
impulses 

Deucher and Love, m 1938, ha\e described 
edema of the protruded portions of the inter 
vertebral disks which they feel may cause the 
intermittent symptoms characteristic of this 
condition In the examination of our surgical 
specimens from the intervertebral disks edema 
was not considered a prominent feature 
Osteopathic or chiropractic manipulations 
which have undoubtedly given temporary 
relief to several of our patients, may well do 
so by one of these mechanisms 


It appears worthwhile to attempt to explain 
the distribution of pain in the usual case of 
herniated nucleus pulposus or hypertrophied 
ligamentum flavum with pain in the bach, 
gluteal region, posterior thigh, and leg It 
seems highly probable that the initial pain 
m the back occurring at the time of injury, 
was due to tearing of either the annulus 
fibrosus or the ligamentum flavum, or both 
Continued pain in the bach is probably due to 
local stimulation of pain fibers in the region 
of the lesion, possibly to distention of the 
small defect in the annulus fibrosus through 
which the nucleus pulposus is being extruded 
As Goldthwaite commented, a thin dish may 
change the relationship of the articular facets 
and produce pain by so doing Since the in 
volvement of a single nerve (usually fifth 
lumbar or first sacral) by a herniated nucleus 
pulposus at the fourth or fifth lumbar inter- 
space may cause pain in all the areas men 
tioned, the explanation must be adequate for 
this situation A simple explanation lies m 
the multiple sensory innervation of the sacro 
spinalis, gluteal, hamstring, and leg muscles 
by the fifth lumbar and first sacral nerves In 
contrast, the lleopsoas, quadriceps, femoris, 
and adductor groups receive no innervation 
from these nerves and arc never painful in 
lesions of the disks or ligaments at this level 
In addition, there is no wav of excluding the 
overflow of painful stimuli into segmentally 
adjacent spinal nerves If the sensory por- 
tion of the posterior divisions of these nerves 
is involved, pain or paresthesias should be 
referred to the small dermatomes about the 
gluteal region 
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Naffziger, Inman and Saunders have 
recently made an important contribution on 
the mechanisms involved in the production of 
herniation of the nucleus pulposus and h\per 
trophv of the hgamentum flavum These 
authors emphasize the deficient* of the pos 
tenor longitudinal ligament e-pea a! I v later 
alh where the dish comes into relationship 
with the intervertebral foramen Another 
factor mentioned is the normal location of the 
nucleus pulposus in the lumbar region a little 
dorsal to the center of the di L with mo\e 
ment farther dorsallv in flexion of the lum 
bar spine The intimate relationship between 
the hgamentum flavum and nerve root is 
clear since the hgamentum flavum and inter 
vertebral di-k form a groove occluding the 
lower one half of the bonv interv ertebral 
foramen The limitation of rotation in the 
lumbar region causes lateral flexion to occur 
when rotation is attempted This places the 
major stress upon the posterolateral portion 
of the annulus fibrosus and the hgamentum 
flavum of the contralateral side The c 
authors have seen patients who felt a sudden 
snap in the back at the time of a probable 
rupture of the hgamentum flavum It is the 
sub equent repair which causes hvpertrophv 
of the hgamentum flavum with encroachment 
upon the intervertebral foramen 

It is surprising that the articles dealing 
with one aspect of low back pain and 4 sci 
atica rarelv mention the other aspects al 
though from the svmptomatologv the casts 
doubtlessh come within the same group 
Anomalies of the lower lumbar and sacral 
spine doubtlessh cause incapacitating svmp 
toms at times But thev are observed so 
frequenth as coincidental findings in the ab 
sence of symptoms that their presence m par 
ticular instances should not be invoked too 
readilv to explain the disabilitv Excellent 
descriptions of such anomalies are given bv 
Wagner and bj Clarkson and Barker It is 
necessarv to emphasize that anomalies of the 
lumbosacral spine mav be accompanied b\ 
weakness of theannul us fibrosus orligarnentum 
flavum Also due to the altered mechanism 
predisposition to herniation of the nucleus 
pulposus or tearing of the hgamentum flavum 
with subsequent hvpertrophj mav well exist 


There is so little evidence that fascia! con 
tractures exist pnmanh, except perhaps in 
verv unusual cases, that thev can be dis 
misled as common causes of low back pam 
and sciatica On the other hand Freiberg 
believes that the anatomical situation of the 
sciatic nerve between the p\ nformis muscle 
and the sciatic notch is similar to the position 
of the brachial plexus in the scalenus angle 
He indicates that the relief m these cases 
afforded bv section of the p\ nformis muscle or 
the fascia lata tends to prov e this point In 
this connection it is interesting that man) 
cases of tuberculosis and metastatic carci 
noma of the cervical spine show character 
istic symptoms and signs of scalenus neuro 
circulaton compression (rr) including scale 
nus tenderness and reproduction of pain and 
paresthesias b\ pressure over the scalenus 
anticus muscle These patients, of course 
have been treated ctiologicallv rather than 
with anterior scalenotomv However, it 
•seems probable that the amelioration of symp- 
toms in cases of low back and leg pam which 
have been subjected to section of the lleotibial 
band or the p\ nformis muscle might be 
analogous to a scalenotomv in such a case 
There is no denvtng temporarv improvement 
following this procedure in a moderate per 
centage of cases but in our experience the 
svmptoms have recurred and after lipiodol 
studies indicated the location of the lesion a 
herniated nucleus pulposus or hypertrophied 
hgamentum flavum was surgicallv verified 
and removed Barr reports that 2 of bis pa 
tients with surgicallv treated herniated nu 
deus pulposus had previous! \ been relieved 
for 12 months and 2 months bv fasciotoniv 
Five of our patients had previouslv been sub- 
jected to fasciotomv but onlv 1 of them ob- 
tained even temporarv relief of svmptoms 
Ober in reporting 13 cases of fasciotomv 
with relief in 12 instances makes this state 
ment Before the surgeon does this opera 
tion he should be verv sure that there is no 
pathologic condition in the spinal canal 
espeaalh in the region of the cauda equina 
Since his cases are clinical!) identical to 
man> that have been proved to be herniateo 
nucleus pulposus it is clear that the on) 
wav in which the surgeon can rule out mtra 
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spinal etiology is by fluoroscopic studies 
utilizing mtraspinal lipiodol If conservative 
treatment or fasciotom> gave lasting relief in 
cases of herniated nucleus pulposus, laminec- 
tomy would probably be replaced, even 
though the treatment would not attack the 
etiology However, our experience indicates 
that lasting relief of pain can be obtained 
only by removal of the actual mtraspinal 
pathology 

Smith Petersen explains the frequent radia 
tion of pain from the lumbosacral joint to the 
dermatomes of the fifth lumbar and first 
sacral nerves by the fact that the lumbosacral 
joint receives its innervation from these 2 
spinal nerves This radiation of sciatic pain 
is, again, highly suggestive of herniated 
nucleus pulposus That the pain of herniated 
nucleus pulposus or hypertrophied ligamen 
turn flavum may be relieved temporarily in 
many instances by operations directed to 
ward the fasciae, the sacro iliac joint, the 
lumbosacral joint and its articular processes, 
or by traction or immobilization of the lower 
spine, seems highly probable It appears, 
however, very unlikely that these measures 
will bring about enduring relief The solution 
appears to be m subjecting this entire group 
of patients to lipiodol studies provided that 
disability is sufficient to justify an operative 
procedure 

SUMMARY AND CONCLUSIONS 

1 Of the 3 pathological conditions de- 
scribed in this paper, herniated nucleus pul- 
posus is by far the most frequent While the 
true incidence of this condition is as yet un 
known, the occurrence of 35 cases during the 
same period in which 3 tumors of the cauda 
equina were observed indicates its probable 
frequency 

2 The diagnosis of herniated nucleus pul 
posus or hypertrophied ligamcntum flavum 


must be made clinically as w ell as roentgeno 
logically to assure successful selection of cases 
for operation 

3 The use of 2 cubic centimeters of lipiodol 
mtraspinally is a safe procedure and the 
amount is adequate for diagnosis 

4 Lesions low in the spinal canal are the 
commonest single cause of recurrent or 
chronic low back and sciatic pain in that 
group of patients in whom no bony disease 
of the lower spine or pelvis is demonstrated 
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TRAUMATIC ENOPHTHALMOS 


CARL \\ RAM) MD TACS and DA\ ID L REE\ FS MD 
Los Angeles California 


AMONG the uncommon effects of head 
/\ injuries few are perhaps more strik 
/ \ ing than traumatic enophthalmos 
Ordinanh its infrequent occurrence 
and peculiar progress is sufficient to arouse the 
interest and curiositv of an) examiner first 
encountering a case for diagnosis Such was 
found to be true in the presented examples of 
this unusual condition 

As earh as 1893 Schapnnger called atten 
tion to the fact that cases of dislocation or 
violent backward displacement of the c\c 
should be distinguished from those of true 
enophthalmos or recession of the cv e follow mg 
an injun Although presuming that man\ 
more cases of traumatic enophthalmos of \ an 
mg degree ha\e occurred than have been re 
ported its relative infrequenc) is shown bv 
the fact that at the time of his paper in 1902 
kilburn was able to collect a total of onlv 
cases In a comprehensiv e article on the sub 
ject m 1906 Lukens gathered together 78 
cases to w hich he added 1 of his ow n Hartung 
tabulated 14 cases of traumatic enophthalmos 
among 50 000 patients in the ophthalmic clinic 
in Jena while in the Leipzig Clime of i^oooo 
admissions the condition was observed onl) 4 
times In 1930 Birch Herschfeld was able to 
collect 164 cases from the literature He men 
tioned that Pichlcr had seen not less than 28 
cases during 3 vears of the world war 
Wagenmann had discovered 14 cases over a 
period of 10 vears and he himself had ob 
served 3 cases during a period of 3 vears 

REPORT OF CASES 

Case i Recession of the left eye occurring a jear 
following an automobile accident 13 years previ 
oust) slowl> progressive since that time Left frontal 
headaches and occasional blurring of vision of the 
left eye for the last z years 
The patient Mrs JDK aged 29 was referred 
bv Dr L F Brown of Corona California because 
of slowlj progressive recession of the left eye for 13 
j ears together with left frontal headaches and 
blurred vision of the same eje for the last 2 jears 


Her subsequent historj revealed an automobile ac 
cident sometime in 1924 which resulted in no loss of 
consciousness no bleeding from the ears or nose 
and no apparent scquelx other than the condition 
which brought her for examination and diagnosis 
As far as the patient could remember it was a vear 
or more after the accident that she first realized her 
left eje appeared more deeplj set than the nght 
Since then the recession has slowlj but progressivelv 
increased About 2 j ears ago for the first time a dull 
throbbing headache occurred in the left frontal 
region which has since returned about twice a 
month The duration of this headache has vaned 
from 2 to 3 hours to the entire afternoon During 
the past 2 j ears she has al o noticed some blurnng 
of vision in the left eve lasting usuallj about 1 to 3 
hours This she has felt has not had anj particular 
relation to her headaches No nausea or vomiting 
has been associated with her illness \o relative bas 
ever had a similar condition and the familj historj 
was otherwise without significance 

The patient s general health has alwavs been good 
She has been married 8 years Her husband and 2 
children a girl of 7 and a boj of 3 are living and 
well Her blood \\ assermann was negative and a 
review of the sj stems was found to be non con 
tnbulon 

Examination revealed a woman 5 feet 5J4 inches 
tall weighing 130 pounds who appeared to be in 
good phjsical condition About 4 centimeters to 
the left of the midline in the frontal region a linear 
scar about 6 centimeters in length was observed ex 
tending upward from the evebrow toward the hair 
line This gave the appearance of an old laceration 
(Figs 1 A and B) It was not particularlv painful 
nor sensitive to pressure Strangelj enough on 
further questioning concerning this the patient was 
unable to recall that it had occurred as a result of her 
injury In comparison with the right the left eyeball 
was markedly receded and seemed higher in the 
socket A slight ptosis was noticeable and the felt 
eye had the suggestive appearance of an artificial 
eye There also appeared to be some atrophy of the 
infra orbital region particularly toward the nasal 

side (Fig 1) The contours of the head were other 

wise normal and no areas of tenderness were note 
The general physical examination revealed nothing 
of importance , .. 

Examination of the cranial nerves disclosed noio 
mg of pathological interest She recognized camphor 
in each nostril Both optic discs were clearlv *e 
were normal in color and showed no evidence 01 
papilledema The vessels appeared normal in 
caliber and no hemorrhages or exudates were seen 
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The uncorrected vision o! the right eye was 20/30 
and the left 20/40 The pupils were circular and 
equal and reacted well and equally to light and 
accommodation The extra ocular movements were 
well performed there was no nystagmus squint, or 
diplopia Both corneal reflexes were found to be 
equal and active, and no motor or sensory dis 
turbances were made out Similarly, normal per 
formances were elicited from the remaining cranial 
nerves No constriction of the visual fields was 
found on rough testing and further perimetric ex 
animation with the Bjerrum screen confirmed the*e 
findings The remaining neurological examination 
revealed nothing of a pathological nature 

Roentgenograms of the skull with special reference 
to the optic foramen were taken by Dr R G 
Karshner They failed to reveal any demonstrable 
intracranial abnormality The optic foramina were 
well shown and equal The sella turcica was rather 
small and of the somewhat closed type 

There are features of this case not unlike 
those of progressive facial hemiatrophy which 
will be considered in the discussion 

Case 2 Laceration over left eyebrow 3 years 
previously when he was hit in this region by a bottle 
Patient has not noticed any particular difference in 
the position of the eyeball 

The patient Mr V P M aged 44, injured his 
left eye some 3 years previously when he was struck 
over this region with a beer bottle which resulted 
in momentary loss of consciousness and a laceration 
above the left eyebrow requiring 5 stitches The 
patient is of the opinion that he has not seen as well 
with this eye since the injury but has not observed 
any particular difference m the position of the eye 
ball He was knocked unconscious for about an hour 
as a result of an automobile accident during January 
of 1937 There were no hemorrhages from the ears 
and x ray films failed to reveal evidence of a frac 
tured skull About 2 or 3 months following the 
injury a tremor of the right arm and shoulder ap 
peared which has persisted Diplopia, which was 
noticed immediately after the accident gradually 
cleared up with the exception of persisting for up 
ward gaze He has not suffered with headaches nor 
has he complained of dizziness At times he has some 
shaking of his right leg He has been unable to walk, 
but has been, able to stand by holding on for sup 
port His general health has always been good A 
review of his family and past history disclosed 
nothing of importance The blood \\ assermann was 
found to be negative 

On examination the patient exhibited a rhythmical 
tremor of the right upper extremity most marked 
about the shoulder but affecting the entire arm No 
typical pill rolling effect was observed His features 
though rather expressionless were not definitely 
rciask like The tremor of the hand was not found to 
be diminished with use The left eyeball was 
noticeably sunken in the socket as compared with 



Tig 1 Caser A left Front view of patient showing thv 
scar crossing the left eyebrow into the frontal region and 
the enophthalmos of the left eye B Partial side view of 
the same patient 

the right A scar was observed about midway m the 
upper eyelid crossing the supraorbital region and 
extending about 3 centimeters into the forehead 
(Fig 2) There seemed to be no increase and no 
difference in the intra ocular tension of the 2 eyes 
Both pupils reacted sluggishly to light, the left more 
than the right They reacted well to accommodation 
there was no diplopia and no observable squint and 
both fundi appeared normal The watch tick was 
heard at a distance of 4 inches from the right ear, 
and only when pressed against the left ear Bone 
conduction was better than air conduction on the 
right side and air conduction better than bone con 
duction on the left The Weber was not referred 
The cranial nerves were otherwise found to be nor 
mal Co ordination tests could not be carried out 
well, but it was noticed that his tremor did not stop 
during the performance of the finger to finger or finger 
to nose tests The Romberg and gait were not tested 
as it was evident he could not stand in the Romberg 
position and was not able to walk without support 
There was a strongly suggestive Babinski bilaterally 
The deep reflexes were found to be equally active The 
vasomotor reaction was markedly increased The 
patient s cerebration was generally slow and his 
insight poor 

It was felt that the patient had developed a 
Parkinsonian t> pe of tremor of the right upper 
extremity with a paresthesia of this extremitv 
and hand suggestiv e of a thalamic lesion It 
was assumed that most of his symptoms were 
of a posttraumatic nature The recession of 
the left eye was believed typically that of 
traumatic enophthalmos, due in all probability 
to his first injury 

Case 3 Automobile accident 3 months previously 
in which patient struck her left frontal region on the 
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I ig i Case j \ I font new of patient revealing somewhat indistinctly the scar 
running from the left upper eyelid into the forehead 1 he recession of the left eyeball 
is not well shown in this view 11 ] ight and leftside viewsof the same patient The 
scar is more noticeable and likewise the enophthalmos In this view the prominence of 
the left external angular process is evident 


dashboard Momentarily unconscious Laceration 
through left eyebrow and comminuted fracture in 
solving the anterior wall of the frontal sinus Re 
cession of the left eveball noticed about i month 
later Aneurism of the left external carotid artery 
traumatic 

The patient Mrs \\ J L aged 37 injured her 
left eye and frontal region August 1 1938 in an 
automobile accident in which her head was thrown 
against the dashboard She was knocked uncon 
scious for a few minutes and was dazed for a short 
time thereafter She was nauseated vomited a few 
times and had some headache Lxammation at the 
Los Angeles County General Hospital revealed a 
severe hematoma 0/ the left frontal region with 
swelling and ecchy mo is of the lids of both eyes the 
left being more pronounced There was al o a 
hematoma near the outer canthus of the left eye as 
well as subconjunctival hemorrhage In addition 
there was a deep and jagged laceration running 
perpendicularly from the left eyebrow into the fore 
head for a distance of about 3 centimeters An 
underlying fracture line was felt when this was 
probed Shortly after the accident the patient com 
plained of a constant buzzing throbbing sensation 
in the left temporal region Following her discharge 
on August 8 1938 she was readmitted September 
18 1938 because of the continuance of this throb 
bing buzzing sensation For a week prior to her 
admission she had had some frontal headache but 
no nausea vomiting or dizziness Auscultation of 
the skull over the left temporal region revealed a 
definite bruit This could be stopped by pressure 
over the left carotid artery Roentgenograms of the 
skull taken September 20 1938 showed a com 
minuted fracture involving the anterior wall of the 
frontal sinus which included depression of this bone 
at its suture with the nasal bone The nasal bones 
were also fractured with depression of the adjacent 
portion of the frontal bone A basal \ lew of the skull 
taken on September 22 1938 revealed both jugular 
foramina but showed no evidence of erosion due to 


aneurism Roentgenograms of the optic foramina 
taken October 6 1938 were found to be negative 
Blood and spinal fluid \\ assermann tests were nega 
tive Examination of the visual fields showed them 
to be essentially unrestricted and the uncorrected 
vision of each eye was 20/20 on the right and 20/40 
on the left The fundi appeared normal and the re 
maining cranial nerves revealed no abnormalities 
The general neurological and physical examination 
was essentially negative 

The slight enophthalmos of the left eye was no- 
ticed first on September 26 1938 and seemed to 
become slightly more pronounced during her further 
stay in the hospital (Fig 3) I arenthetically it may 
be stated that when the patients attention was 
called to a pos ible difference in the prominence of 
her eyes, she immediately said that she had noticed 
her left eye was sinking She was very positive 
on this point 

Examination of the eyes revealed a definite re 
cession of the left This was emphasized by the car 
in the ey ebrow and forehead and the apparent undue 
prominence of the external angular process (Fig 3) 
There was no noticeable difficulty with the extra 
ocular movements of the eye Ao visual disturb 
ances were present Both pupil were circular arn 
equal They reacted normally to light and distance 

Daih pressure on the left common carotid artery 
was carried out and on October 31 1938 this vessel 
and its branches were exposed Occlusion Of tae 
internal carotid failed to alter the bruit but occlusion 
of the external completely abolished it The externa 
carotid was consequently ligated with disappearance 
of the bruit 

As far as we can demonstrate this is the 
only case that showed fractures m the vicjnitv 
of the orbit It is entirely possible that Cases 
1 and - may have had fractures which subse 
quently healed We feel that the enophthai 
mos and the intracranial aneurism in this in 
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Fig 3 Case 3 A Front view of patient which demonstrates the scar in the left 
eyebrow and forehead and the prominence of the left external angular process The 
enophthalmos is not well visualized in this view B Right and left side views of the 
same patient The enophthalmos is more evident in this view 


stance represent separate entities It is proba 
ble that the enophthalmos will increase with 
the passage of time 

SYMPTOMATOLOGY 

According to Wurdemann, in his excellent 
summary of the condition, the patient usually 
related that sometime following a contusion of 
the orbital region, a gradual recession of the 
involved eye occurred In 14 cases reported 
by Hartung the enophthalmos appeared with 
in a week after the injury m 3, while in the 11 
remaining it developed after months and even 
years In a few cases subjective s\ mptoms of 
a foreign body in the eye, more often of 
anesthesia of the nose, cheek, and lips on the 
injured side, caused b> damage of the intra 
orbital nerve and infraction of the orbital 
floor have been described Demg reported a 
case m which paresthesia occurred in the re- 
gion of the trigeminus and on the injured side 
of the face 

Not uncommonly a scar is conspicuous in 
these patients Almost invariably this in 
volves the eyebrow , and sometimes it is pain 
ful to pressure Not infrequently the upper lid 
droops and is less convex on the affected side, 
the palpebral fissure is narrowed, and the 
retrotarsal depression is deeper When ex- 
amined, the eyeball ordinarily is of normal size 
although the space betw een the orbit and the 
bulb is enlarged Praun has compared the 


appearance of the ey e in these cases w ith that 
observed in people with artificial eyes There 
is as a rule full movement of the globe except 
in cases in which paralysis or fracture of the 
skull has occurred, binocular vision remains 
intact Examination of the intra ocular ten 
sion and fundus usually reveals nothing ab- 
normal 

PROGNOSIS AND PATHOLOGY 

According to Wurdemann further recession 
of the eyeball occurs in many cases In the 
majority the visual acuity remains unchanged, 
but in a few instances vision becomes impaired 
even to the point of blindness 

Although theories advanced to explain the 
pathological process causing enophthalmus 
traumaticus have invariably sought to ac- 
count for the phenomenon by an actual or 
relative increase in the orbital capacity, the 
methods given for the production of this ef 
feet by advocates of the various theories have 
been vastly different 

Praun divided cases of traumatic enophthal 
mos into the trophoneurotic, the cicatricial, 
and the mechanical forms He felt that the 
first type occurred following blows from large 
objects upon the margins of the orbit or the 
skull, which caused a sinking of the bulb into 
the orbit It was his opinion that a similar 
condition resulted from the trophoneurotic 
absorption of the retrobulbar fat as a result of 
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lesions of the nerv e trunks or centers He ac should follow orbital cellulitis, whereas such is 

counted for the cicatricial cnophthalmos bj not the case In regard to the theories of 

periostitis of the orbit, which led to a con Lederer, Lang and others that fracture of the 
traction of the connective tissue and the orbital walls is the most probable cause of 
orbital fat He was of the opinion, moreover, traumatic cnophthalmos, it must be remem 
that as a result of these inflammaton process bered that severe traumatism with undoubted 
ts in the orbit and the cicatricial contraction and extensive fracture causing displacement 
1 tnon s capsule and the globe became more or of the ej eball should be considered as such and 
less atrophic Mechanical cnophthalmos on not as cnophthalmos 
the other hand he believed due to a fracture of \\ hen less sev ere fractures are accepted as 
the orbital walls which general!) produced a the usual explanation of the condition, the 
downward and backward depression of these fracture, as Shoemaker has suggested, would 
structures thus allowing the cjcball to recede have to be depressed, for a simple linear 
Lederer believed fractures of the orbital fracture would after union, theoretical!) at 
walls occurred in all cases of traumatic least cause a diminution in the size of the 
cnophthalmos and that with these fractures orbit, because a certain amount of thickened 

hemorrhages into the orbital tissues resulted periosteum and callus would be expected 
producing first of all an exophthalmos The Notwithstanding the thinness of the orbital 
subsequent tearing of the tissues bv the walls fractures in this localit) usuall) caused 
hemorrhage caused cicatricial contraction bv indirect force are more apt to be linear than 
which scconchrilv produced cnophthalmos depressed However this might be, it must be 
Lang was similarlv convinced that a fracture admitted for this thcor) as well as for other 
or depression of the orbital walls alwa>s oc similar ones that whereas in the condition 
currcd and felt that inasmuch as the pad of contemplated, enophthalmos can and proba 
fat was onl\ of sufficient size to fill the bl) does exist, Tenon s capsule must in such 
retrobulbar part of the normal orbit, it sank cases be the victim of the serious interference 
' into the depression causing a vacuum and and it is damage to Tenons capsule that 
. forcing the eve back b\ atmospheric pressure seems to furnish the most logical explanation 
) ItwasalsoGessnir sopimon that a mildperios of the patholog) of the cnophthalmos 

titis and inflammation of the retrobulbar fatt) As carl \ as 18S1 Talho in summarizing S 
tissue followed the injur) and that with the conditions in which enophthalmos had been 
resulting cicatricial contraction of the orbital noticed referred in one of these to the smooth 
contents the e>e sank backward In an cx muscle fibers discovered bv Sappcv in and 

haustivc article and studv of 78 cases from the about the orbit, paral) sis or spasm of which 
literature in addition to one of his own Lukcns he reasoned would cause enophthalmos or 
was of the opinion that when there was no exophthalmos, respectivel) It was a so 
grossl) depressed fracture the most rational Tick s opinion, m 1896, that the most proba e 
explanation was that of absorption of orbital cause was a laceration or rupture of the con 
fat due to pressure incident to the violent nectivc tissue fibers passing from Tenon » 
cellulitis confined within the elastic bon) cav capsule to different points of the orbit an 
it) Following subsidence of the mtra-orbital acting as suspensor) ligaments of the c )e a 
swelling the loss of fatt) cushion became Mention w as made also of the orbital lascia > 
manifest and the c)c receded Treacher Collins in 1899 He called atten 1 

Certain ver) plausible objections to these to the opposition offered b> this fascia 0 
ideas have been advanced As has been men muscle cone within the orbit At t e s 
tioned b) Shoemaker cicatricial contraction time he referred to an interesting cong 
cannot be rcadil) adopted for the reason that case in which autopsv revealed mu 
the cnophthalmos has frequtntl) occurred too cned muscles which were attache 
soon after the injur) The globe, moreover, is posteriori), suggesting the possibvi ) 
usuall) freel) movable Not onl) this but for absence or misplacement ot the 
the theory to be acceptable, cnophthalmos ments 
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Other than these opinions, lenon’s capsule 
and check ligaments receded little attention 
as probable elements in the production of 
traumatic enoplithalmos until the comprehen 
sue article of Shoemaker in 1900 As pointed 
out bvhim, the anatomical relations of 1 enon’s 
capsule with its check ligaments are such that 
they would seem neccssanh involved to n 
greater or less extent in everv ease of this 
condition 

As described so well by Maddox, in 1898, 
the capsule of Tenon is a fibro clastic mcm 
brane or fascia firmly attached anteriorly to 
the periosteum surrounding the orbital margin 
and to the periosteum circumscribing the 
optic foramen posteriorly , thus forming 
primarily a cone from which issue numerous 
subsidiary investing membranes covering in 
part every structure within the orbit I he 
check ligaments, which, close to their origin 
at the marginal insertion of the capsule con 
tain smooth muscle fibers, are thickened bands 
of libro elastic material, which are attached 
posteriorly to the outer layer of the muscle 
sheath, to the belly 01 the muscle itself, and 
to that portion of the fascia investing the 
posterior hemisphere of the eyeball All of the 
ocular muscles seem to be accompanied by 
check ligaments or their analogues Ihe 
involuntary muscle fibers in the check liga 
ments are, of course, innervated by sympa 
thetic nerves 

The forces which influence the condition of 
equilibrium of the eyeball may be divided into 
those acting from a position anterior and 
posterior to its center of rotation, the former 
constituting what is known as the muscle 
cone, or the 4 recti with perhaps the lev itor, 
the latter being the 2 oblique muscles md the 
capsule of Tenon When considered alone vs 
2 opposing muscular forces, the recti would 
have the balance of power and displace ment 
of the eyeball would most likely itmmpany 
most contractions of tht>c muscles Although 
the orbital fat woulel lenel import mt support 
as a cushion or buffer, it is not ibh to tet as 1 
fulcrum around which to change the direction 
of the applied force [ h* division of f tnon's 
capsule, which pass* s around tin posterior 
portion of the globe tnd holds the tychill 
somewhat in a “ling, reeeives dm e t ittach 


ment from the duck ligaments and is of con 
sulerablc importance, for here resistance to 
backward pressure is ultimately transferred 
and traced through the check ligaments to a 
fixed insertion at the orbital margin Shoe 
maker believed that all the forces exerted in 
ocular movements must terminate in the 
bones of the orbit, for these movements would 
be very uncertain and inaccurate if the basis 
of support itself w ere unsteady 

It therefore becomes reasonably apparent 
that lenon’s capsule and the check lig invents 
must always play an important part, and m 
some cases the all important part m enoph 
tlnlmos Relaxation of the capsule from any 
cause would permit recession of the eyeball, 
and a sufficient rupture of the capsule either 
near the orbital margin or in that division 
passing behind the globe, or rupture of the 
check ligaments, if extensive, would almost of 
necessity be followed by enoplithalmos 

That recession docs not always follow the 
injury immediately has been accounted for by 
the probability that a rupture often is accom 
pamed by hemorrhage which would ma 
ternlly increase the orbital content behind 
the globe, thus counter icting the loss of an 
tenor support until absorption has taken 
place Indeed, as has been suggested, prop 
tosis might be anticipated as the immediate 
result of the injury winch ultimately leads 
to enoplithalmos 

In considering Ilccr’s theory which con 
tcmplatcd a lesion of the nerve centers or 
tracts, particularly of the trigeminal svmp 1 
thetic which he believed resulted in absorp 
tton and atrophy of the cellular tissues within 
the orbit, Shoemaker pointed out that grant 
ing such lesions were producible by the 
Vrvumatism reported, it would seem rcison 
able to believe they would cause simil ir 
changes also in lenon’s capsule, thus robbing 
it of its power to support the eyeball properly 
in its normal position Such seemed partiui 
I lrly applicable inasmuch as the check bga 
ments contain smooth muscle fibers also under 
the influence of sympathetic innervation In 
this connection it seemed that exophthalmos 
might be produced m the reverse way by 
sympathetic lrrit ition c tusmg these muscular 
filers to contract 
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Zimmerman, finding a persistent reaction 
w ith cocaine m his cases, was of the opinion 
that traumatic enophthalraos w ithout orbital 
fracture based on the assumption of s>mpa 
thetic paraljsis was a rather dubious sup 
position 

Whether there be one or sev eral pathological 
explanations for enophthalmus tnumaticus, 
the result of trauma to Tenon s capsule and 
the check ligaments as advocated by Shoe 
maker and others seems the most logical and 
the one best suited to explain the condition 
under varying circumstances 

DIFFERENTIAL DIAGNOSIS 

According to Wurdemann the differential 
diagnosis has to be made occasional!) betw een 
progressive facial hcmiatroph) phthisis bulbi 
and microphthalmos Of these the first 
onginalh described b> Romberg in 1846 and 
likewise known a* Rombergs disease seems 
the onl> one apt to be particularly confusing 

In an excellent review of this condition by 
•\rchambault and 1 romm in 1932 thc> were 
able to gather 400 cases from the literature 
Of this group there were about 24 instances of 
total hemiatrophv and 27 of double facial 
hemiatrophv Interesting!) enough a history 
of traumatism preceding the onset of the con 
dition was found m 5 to 35 per cent of the 
cases Moreover quite similar to traumatic 
enophthalmos in the great majority of cases 
the interval was from 2 to 3 weeks to a few 
months though m some cases jears elapsed 
between the injury and the onset of the 
atroph) The> believed it constituted more 
than a localizing or concurrent factor and that 
it might be the primary etiological factor 
though the) were cognizant that the actual 
etiology still remained largel) speculative 

In progressive facial hemiatroph) the 
atrophic process as a rule involves all of the 
tissues affecting the subcutaneous fat and 
connective tissues most severely sometimes 
sparing the skin and much more rarely the 
bonj structures The facia! hemiatrophy may 
begin at any point such as the region of the 
orbit about the angle of the mouth or the 
wing of the nose, over the malar prominence, 
or along either the vertical or horizontal seg 
meni of the mandible From its point of 


origin the atrophic process ma) spread either 
gradually or rapidly until the entire half of 
the face is involved, or it may come to a 
standstill spontaneously at an) stage of its 
evolution Although known as facial hemi 
atroph) , this peculiar dystrophy has m many 
cases extended to the neck, the upper part of 
the thorax and arm, and even the entire half 
of the body Although the condition occurs 
ordinarily in earl) life and especially during 
the second decade, it may develop at an) age 
even m advanced life 


CORRECTNESS OF DIAGNOSIS 
Although there are features of the first case 
not unlike progressive facial hemiatrophy, the 
diagnosis of traumatic enophthalmos seems 
more logical When in facial hemiatrophy the 
atrophy is not confined to the orbit but more 
extensively involves one side of the face, the 
differential diagnosis is a simple matter 
In a fair percentage of cases, that is 25 to 3 j 
per cent, progressive facial hemiatroph) /of 
lows an injury about the cranium face or 
neck, the atrophy occurring after a length of 
time quite similar to that of traumatic 
enophthalmos In progressive facial hemi 
atroph) , how cv er, the atrophic process usually 
involves all of the tissues including the bon) 
structures something not evident in the pre 
sented case Though the facial hemiatrophv 
ma) begin at any point, such as the orbital 
region, the atrophic process usually spreads 
either gradually or raptdl) until the entire 
half of the face is involved On the other 
hand it may come to a standstill spontane 
ousl) at an) stage of its evolution 

In traumatic enophthalmos further re 
cession of the e> eball occurs in many cases 
with loss of vision, while in others the visual 
acuity remains In the present case, the be 
gtnnmg of s)mptoms of blurred vision may 
be an early indication of visual jrapairmen 
Among other things difficult to explain m 
traumatic enophthalmos is the fact that in 
the presence of so many head injuries serious 
and otherwise the condition is so uncommon!) 
observed Moreov er if trauma is accepted as 
the primary etiological factor m pros 1 ****' 
facial hemiatroph) , the same difficult) occurs 
In addition to trauma, there must ewdenti) 
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be some individual peculiant\ which is re 
sponsible for the infrequent occurrence of 
these two interesting conditions 

If, in the first case, the atrophy and orbital 
recession, which has been evident for 13 years 
should spread to involve other portions of the 
face, the diagnosis of progressive facial htmi- 
atrophv would, of course, have to be conceded 
At the present time, however, the diagnosis 
of traumatic enophthalmos seems correctly 
designated 

SUJISIARk AND CONCLUSIONS 

1 Three cases of traumatic enophthalmos 
are reported together with a discussion of 
their svmptoms, objective findings, and 
prognosis The condition is compared with 
that of progressu e facial hemiatrophv 

2 It was found that in 1930 Birch 
Herschfeld had collected 164 cases of this 
relatively uncommon condition 

3 Ml theories advanced to explain the 
pathological process causing traumatic enoph 
thalmos have invariably sought to account 
for it b> an actual or relative increase m the 
orbital capacity, but the methods given for 
the production of this effect b> advocates of 
the various theories have differed considerabl> 

4 Shoemaker’s conception of the usual 
cause of the enophthalmos being due to a 
rupture of Tenon’s capsule or its thickened 
bands known as the check ligaments is felt to 
be the most logical explanation under varying 
circumstances This theorj and the others 
most usuall> advanced are discussed 

5 It is believed that man) cases of rela 
tively slight traumatic enophthalmos, es- 
pecially in their earlier stages, escape ob 
servation 
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BLOOD SUPPLY OF THE MAMMAJO GLAND 


BARR1 J ANSOV Ph D (Med Sci ), and ROBERT R WRIGHT B A 
Chicago, Illinois 

Surgical Considerations b) John A Wolfer, M D 


I N a recent anatomical stud) of a female 
cadaver the blood vessels which suppl) 
the mammar> gland were remarkably 
well shown 1 Since satisfactory dlustra 
tions of the arteries in this region arc rare 
the authors venture to present a brief record 
of this phase of their investigation The dis 
sections were carried out in serial order, and 
drawings of the successive levels were pre 
pared at natural size The veins which ac 
companv the arteries need not be described 

Kit iit Side 

INTERS \L M VMVI VR\ VRTERICS 
1 he internal mammary artery arising from 
the hrst portion of the subclavian within the 
neck descends into the thorax under cover of 
the clavicle and the first rib passing down 
ward behind the cartilages of the succeeding 
ribs to the level of the sixth intercostal space 
it divides into superior epigastric and muscu 
lophremc branches (Tig 6) 1 Of the various 
branches given off in its thoracic course those 
which concern the present study are the an 
tenor perforating arteries 

i Anterior per) orating arteries Five per 
foratmg arteries are present one correspond 
mg to each of the five upper intercostal spaces 
Arising in serial fashion from the front of the 
internal mammary and passing through the 
intercostal muscles they reach the pectoralis 
major, which they supply through muscular 


•The specimen 13 a nuilipsrous negro woman jo years of ase 
3 feet 3 inches in height we ghing ji pounds (embalmed) The 
specimen was employed n a recent study of the en Jopel icfa cia 
of the female pelvis (Curtis A II Anson 1! j and 'fcVay 
C B Surg Cynec & Obst 1339 68 161-166) 

’The musculophrenic artery leaves the internal mammar* at the 
sixth intercostal space finally reaches the e ghth it sends an an 
ter or intercostal to the seventh and eighth spaces and a phrenic 
bran h to the d aphragm but prov des none of the mammary 
supply 

Contnbut on Vo 283 from the Anatomical Laboratory of 
Northwestern Univers ty Medical School 


rami, the terminal twigs of the latter pene 
trate the muscle close to the sternum, and are 
distributed to the integument as cutaneous 
rami (Fig i) The second third and fourth 
perforating vessels are usually described as 
supply ing the medial and deep surfaces of the 
mammary gland In our specimen on the 
right side, only the first 3nd fourth perforat 
ing arteries give laterally directed branches to 
the breast (see arrows Fig 6), the others 
have no mammary rami 
As is shown in superficial dissection of the 
mammary tissue, the mammary rami of the 
anterior perforating branches constitute the 
chief supply of the breast (Fig i) The first 
perforating branch courses lateralward to the 
superior margin of the breast, there dividing 
into parallel rami (Tig r, a and b) and sup 
plying by numerous offshoots the cephalic 
fourth of the right breast, the main channels 
join again at the axillary margin, anastomose 
w ith themammary ramus of the lateral thorac 
ic artery (Figs 4 and 5) Proximal to the 
division into mammary rami the first per 
foratmg artery gives off two twigs one di 
reeled upward the other downward 
fourth perforating branch is a strong stem 
branches of which pass cranial to the nipple 
(Fig i, b and c ), they are terminal and do 
not anastomose with axillary stems 
mal to the dn ision branches of medium can 
ber are given off two upon the breast (rig 
a and d ) and one along the inferomedial mar 

^In^acldi'uon to these, near the sternum 
a branch is sent downward to anastomose 
with the perforating artery next below 
the other perforating, branches onh the 
affects the mammary area and imn«cu> > 
anastomosing th.nl, noth the fa** ^ 
mammar, ram. course m the most 
portion of the fatt, pannlde giving off oner 
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Fig i Mammary rami of the anterior perforating arteries One third natural size 
Except m the mammary region, the superficial fascia has been remov ed to show the 
course of the arteries The numbers indicate the intercostal rami of the perforating 
arteries 


twigs which penetrate the breast to varying 
depths 1 

2 Anterior intercostal arteries Two anterior 
intercostal arteries in each of the 6 upper 
intercostal spates pass laterall) from the in 
ternal mammary artery, one courses along the 
lower border of the rib above, the other along 
the upper border of the nb below (Fig 6) 
The arteries lie at first between the internal 
intercostal muscles and the pleura, afterward 
between the external and the internal inter 
costal muscles The> supply the intercostal 
muscles, the pectorahs major and as well 
send nutrient vessels to the ribs No rami 

•RamusafFig »> of the first perforating artery gi es only sroalUuper 
fiual branches to the brent Ramus b sends several vessels of fair sire 
into the breast penetrating the tissu to depths of from o j centimeter 
to «» centimeters Rami 5 and c (Fig i) of the fourth perforating artery 
supplying the area around the nipple send strong branches into the 
mammary tissue to depths o! from i millimeter to a o centimeters How 
ever no vessels of dissectabte si e reach the level of the pectorahs major 
muscle therefore n demonstrable anastomoses are formed with &ay 
tvrigs derived from the so Called medial mammary branches of the ante 
nor intercostal artenes 

*ln the fifth intercostal space the branches arise separately from the 
nternal mammary in the spaces superior thereto they anse by a com 
moo trunk the spaces below the fifth are supplied through the musculo- 
phrenic 


arising from the intercostal artenes reach the 
mammary tissue 

AXILLARY ARTERY 

Continued into the upper limb, the sub- 
clavian (Fig 6) becomes the axillary artery 
(Fig 5) Within the axillary fossa branches 
are supplied to pectoral structures Two of 
these artenes of the axillary group send 
branches to the breast (Tig 4) The first is 
the lateral thoracic artery, from which a 
medial branch is derived, descending along 
the outer margin of the breast, it sends small 
twigs into the gland, larger branches to the 
thoracic wall The second is a muscular trunk 
which parallels the course of the axillary 
artery, from it a lateral mammary ramus is 
given off, which, crossing the superior fourth 
of the gland, divides into two portions, these 
anastomose with the mammary rami of the 
first perforating artery (Figs 1 and 4, at a 
and b) 
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Fig 6 The internal mammary arteries and their branches on the inner a pect of 
the anterior thoracic wall One third natural size The thoracic viscera and meir 
serous investments have been removed to expose the vessels the internal intcrcosta 
and transverse thoracic musvles have also been removed The points at which tne 
main perforating arteries pass through the intercostal structures are indicated t» ar 
rows (Fig s) 


costal space (Fig 2) The lateral thoracic 
sends no branches to the mammary gland > 


SUMMARY 


x The mamman gland receives its blood 
supply from two chief sources namely, the 
anterior perforating branches of the internal 
mammarj artery, and the mammarj rami of 


iTleth »co-»crom 1 fives n e 
tii k II passes «t first g Ih 

having att edthemusvi » t ra 


tel am swfc hi b 
bord of th peetor 1 j i 
c by Khngovrtb » 

( e fwbchi » 1 


S bscapul arcumfl 


he Me n which tie 
hum rale cumfl art nesan < 


he axillary artery itself or one of its main 

2 The mammarj rum of the anterior per 
orating arteries form a transverselv arrangeo 
cries extending from the first to the four 
ntercostal spaces 

. The mamman branches of the adjarv 
rterj leave the axillan fossa togeth , 
.ceompamed bv the corresponding veins inn 
orm a small pedicle” of vessel* 

4 Upon the breast the mammarj vessel 

ccupy the most superficial level of th 
issue being virtually subcutaneous po 
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5 From these various mammary rami 
smaller twigs are given off, at a right angle, 
into the substance of the gland, the more 
prominent of these are traceable into the 
mammafry tissue to a depth of approximately 
2 5 centimeters 

6 Both upon the surface of the gland, and 
within its substance, anastomotic commum 
cations between neighboring rami are com- 
mon I 

7 None of the so called medial mammary 
branches of the anterior intercostal arteries 
pierce the pectoral musculature to reach the 
overlying mammary gland, they terminate as 
muscular branches, leaving the deep or thorac- 
ic aspect of the gland devoid of arteries of 
gross proportions 

8 Simihrly, none of the pectoral rami of 
axillary derivation pass from the deep level 
through anterior appendicular muscle s to 
supply the mammary gland 

9 No vessels reach the gland from the in 
fenor aspect, they approach the gland only 
from the medial and the superolateral aspects 

SURGICAL CONSIDERATIONS 

The female breast is considered by most 
surgeons to be a highly vascular organ, >et 
all too frequently little consideration is given 
to the source of its blood supply, operations 
are planned from the viewpoint of a read} 
approach to the lesion, of cosmetic results, 
and not in relation to the vascular elements of 
thoracic anatomy 

In performing a radical mastectom}, since 
all the breast as well as the underlying mus- 
cles are removed, the operator need give but 
little consideration to the blood supply of 
the breast except in so far as complete hemo 
stasis is concerned 

The common approach for removal of be 
mgn mammary tumors and cysts, especiallv 
those which occupy the inferior half of the 
breist, is through a curved incision made at 
the junction of the inferior margin of the 


breast and the thoracic wall This approach 
places the resulting scar out of sight, and 
therefore has distinct cosmetic value Fur 
thermore, since the major arteries enter the 
gland on the superomedial and superolateral 
aspects, the low incision is least likely to pro 
duce troublesome bleeding, in fact the entire 
mass of mammary' tissue may be raised from 
the underlying pectoral fascia without appre 
ciably' disturbing its blood supply In remov 
ing the tumor or cyst, the operator should 
first follow the line of cleavage between the 
breast and the pectoral fascia, and then enter 
the breast itself directly beneath the tumor 
If this procedure is followed not only will 
there be less bleeding, but there will also be 
minimal trauma to breast tissue The skin 
incision may be widened by carrying it later 
ally and medially if necessary, even, to the 
transverse line of the nipple However, in 
most instances such extension is not required, 
when carried out it may bring part of the scar 
into view 

In the removal of tumors from the superior 
half of the breast, especially w'hen the nature 
of the tumor is m doubt, the incision should 
be made radially to the nipple This again 
prevents to a marked degree severance of 
major blood vessels which supply the breast 
and results in less deformity 

The concentration of blood supply m the 
superior half of the breast explains the occur- 
rence of severe hemorrhage from ulcerative 
lesions in that region Likewise, when incision 
is made into a deep seated abscess in the 
superior portion, a large vessel may be severed 
and severe hemorrhage may occur 

Plastic procedures which are designed to 
elevate a large pendulous breast can be car 
ned out with comparative safety so far as the 
blood supply is concerned, since there exists 
mfenorly an area in which vessels are few in 
number For this reason, also, excision of 
breast tissue should be made from the inferior, 
not from the superior portion 
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D I\ I RTICULOSIS is the most com 
mon condition of the colon that 
comes to the attention of the sur 
geon In routine examinations from 
o 4 per cent to i per cent of all patients in 
nhomx ray examinations of the large intestine 
arc made after a barium enema, this condition 
mil be found In patients over 40 y cars of age 
who present themselves for examination be 
cause of some abdominal discomfort, divertic 
ulosis will be discos ered in from ^ to io per 
cent In the great majority of these patients 
the presence of di\ erticula cause no s> mptoms 
and the condition is disco\ered in a routine 
examination of the colon 

According to Sommenng diverticula of the 
colon were described in Bailhc s Morbid Anal 
omy m 1794 Virchow reported 4 chrome ad 
hesive peritonitis in 1854 and in 1899 Grascr 
associated this observation of Virchow s with 
diverticulitis Beer wrote a good description 
of the condition in 1904 and in 1907 W J 
Mavo Wilson and Giffin reported 5 cases of 
diverticulitis treated m the living Rocnt 
genologibts first recognized the condition in 
*9*4 From this time until the present diver 
ticulosis and div crticuliti* of the colon have 
been given increasing attention m medical 
literature 

The cause of div erticulosis has been much 
discussed and there are differences of opinion 
as to what area m the circumference of the 
bowel is most affected In the large gut there 
is a wide \ anation in the relation of mesenterv 
to bowel Depending chieflv upon the length 
of mesentery there is a narrow or wide ribbon 
of the gut uncovered bv peritoneum Leakage 
through this area causes extrapentoneal in 
fection 

The longitudinal muscular coat has a pecul 
lar arrangement in the colon This outer 

From the Department of Sureery University of Maryland 
and the surgical services Un versity Ho pita! and Baltimore City 
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muscular coat is piled up in three longitudinal 
bands or tcni-n Between these bands the 
circular muscular coat is thrown mto folds or 
sacculations These sacculations grow larger 
and deeper with age David savs “these sac 
culations are separated by fusiform ridges 
composed of all lay ers of the intestine as much 
mucosal as muscular” and “that these sac 
culations and ridges retard the passage of 
farces ” 

Close to the mesentery the vessels penetrate 
a jiortion of the thickness of the gut and it is 
believed by some observers that diverticula 
occur at these points Kteb was the first to 
stress this opinion Much experimental work 
has been done on the living gut of animals and 
on the dead human colon to determine the 
areas of greatest w eakness Experimental data 
have been presented in support of the belief 
that the mesenteric border will give way first 
when the gut is under pressure but surgeons 
have observed over and over again that in 
dealing with the distended colon it is the 
peritoneal coat that gives way first and more 
over postpentoncal phlegmon due to perfora 
tion of the gut between the layers of the 
peritoneum is a very rare finding in the post 
mortem examinations of patients dead of 
intestinal perforation, except in penetrating 
wounds of the abdomen 

Diverticula are divided mto two classes 
congenital and acquired and many writers 
speak of them as true and false Tn the con 
genital or true type the wall of the divertic 
ulum contains all of the coats of the intestine 
This tvpc plav s a relatively unimportant part 
m div erticulosis and diverticulitis of the large 
intestine 

In acquired or false diverticula there is a 
thinning out or absence of the circular mus 
cular coat causing herniation of the submucosa 
and mucosa through the circular muscle Most 
observers agree that acquired diverticula 0 
the colon are found chiefly between the Iongi 
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tudinal bands and not through the region of 
the mesentery It would seem, therefore, that 
atrophy and stretching of the circular mus- 
cular coat brought about by fatty degeneration, 
age, and thinning of the gut wall are the chief 
etiological factors in acquired diverticula 
Constipation and increased pressure within 
the gut from gaseous distention are associated 
causes 

All of these changes are associated with 
advancing jears and David has called atten 
tion to a frequent finding in the aged of small 
diverticula between the teniae and the pres 
ence in the sacculations of the colon of small 
masses of fecal material 

While most patients with diverticulitis are 
over 40, this condition ma> occur in the > oung 
Hartwell and Cecil report 2 cases, 7 and 10 
jears of age respectively, and Ashhurst 1 
patient, 7 years of age One of our patients 
with an acute diverticulitis of the cecum was 
19 Grove and Bell reported in September, 
1038, a case of sigmoid diverticulum, which was 
apparently congenital, in a white female child 
4 Y2 years old, in which diverticulitis dev eloped 
with abscess formation It was drained and 
was followed by a fecal fistula for several 
weeks This diagnosis was confirmed by x ra> 
and later operation 

In acquired diverticulosis the herniation of 
the gut wall ma> take place into the appen 
dices epiploic® In most instances the neck 
of the sac is small, the peritoneal coat is 
partially covered by tags of fat and unless a 
careful search is made for diverticula they are 
apt to be overlooked at operation unless they 
are filled with fecal material or inflamed 

There are conflicting reports as to the influ 
ence of sex on the incidence of this condition 
It is generally agreed that both diverticulosis 
and diverticulitis are more frequent in males, 
but the relative frequency in the different 
reports vanes between 4 to 1 and 1 25 to 1 
While the evidence is conclusive that divertic- 
ulosis is more frequent in males, diverticulitis 
m women is almost as common as in men 

Diverticulitis is less common in the negro 
In 7,000 autopsies reported from Cook County 
Hospital by Kocour he found 127 cases of 
diverticulosis, an incidence of 1 81 per cent 
In 6 of these 127 cases death was due to 


diverticulitis He found the condition less fre- 
quent m Colored people In our own experience 
of 24 operative cases presently to be discussed 
only 1 was a negro 

The r61e that fat plays in both diverticulosis 
and diverticulitis is variously estimated For- 
merly there was a widespread belief that these 
conditions are much more frequent in fat, 
flabby persons, w r ho have eaten too much and 
exercised too little This opinion is strongly 
held by most British waiters The majority of 
our cases of diverticulitis coming to operation 
have been in fat people Careful stud} of 
large numbers of patients is modifying this 
opinion Brown and Marcley in an analysis 
of 527 patients with diverticula of the colon 
in whom the weight was noted found 297 were 
overweight, 180 of normal weight and 50 were 
thin They state “a plump patient is more 
likely to have diverticula of the colon than is 
a thin patient, but leanness does not make 
patients immune to this condition ” 

Diverticula are seen throughout the colon 
In all reports the incidence of the condition 
increases from cecum to sigmoid Individual 
writers have found more than half of these 
lesions in the sigmoid In Judd and Pollock’s 
senes of 118 cases the sigmoid was affected in 
75 per cent and Masson reported this portion 
of the large intestine affected in 81 per cent 
We have found a relatively higher incidence 
in the cecum Of 24 patients coming to opera 
tion in 6 the diverticula were in the cecum, in 
1 at the hepatic flexure, in 3 in the transverse 
colon, and in 1 near the splenic flexure In n 
instances the diverticula w ere in the ascending 
and transverse colon and in 13 in the sigmoid 
It is interesting to note that although multiple 
diverticula are reported in a large percentage 
of patients with diverticulosis, there is little 
clinical evidence of diverticulitis attacking 
different sections of the colon in the same 
patient 

There is considerable anxiety as to the rela 
tionship between diverticulitis and carcinoma 
It is \ex> often difficult to differentiate be- 
tween the two by symptoms, examination, or 
even at the operating table, but the question 
that is very important is whether or not 
diverticulitis predisposes to cancer Appar 
ently not Rankin reports 4 carcinomas of the 



47 6 


SURGERY, G\ NECOLOG\ AND OBSTETRICS 


colon in 227 patients with diverticulitis In 
Kocours 127 cases of diverticulosis in 7,000 
autopsies there was 1 carcinoma 
\)n the other hand a chronic, adherent 
diverticulitis may senouslv complicate excision 
of the colon for carcinoma David and Gil 
chrut in May of 1938 reported acute divirtic 
ulitis complicating inoperable carcinoma of 
the <?igmoid in 2 patients in whom death was 
due to perforation of an inflamed diverticulum 
proximal to the carcinoma I ha\e a patient 
in hospital at this writing a thin man 62 


In the light of more recent observation, an 
average figure beta een these two is probably 
too high Div erticuhtis may be acute, chronic 
or recurrent The difference between chronic 
and recurrent has more to do with symptoms 
than patholog> Whether the condition is 
acute or chronic the treatment in the majority 
of cases should be expectant Operative treat 
ment is undertaken for the complications of 
diverticulitis, which are (1) perforation with 
abscess formation, (-) perforation with diffuse 
peritonitis (3) obstruction, and (4) fistula 


vears old whose condition before operation 
was diagnosed as acute diverticulitis of the 
transv erse colon When the mass w as exposed 
it was found to be a perforated carcinoma in 
which the infection had betn localized bv 
omentum gut wall and mesentery 

Most diverticula of the large gut are ac 
quired herniations of the mucosa and sub 
mucosa through the circular muscular fibers 
either between the longitudinal bands or be 
tween the lateral tenix and the mesentery 
Thev mav occur through the mesenteric bor 
der but not v er\ often If such a di v erticulum 
perforates a postperitoneal phlegmon maj 
develop and infection and suppuration maj 
burrow outside of the peritoneum and point 
just above the inguinal ligament or the crest 
of the ilium or the iliopsoas muscle ma\ be 
invaded and a psoas abscess develop When 
diverticula develop on the free surface of the 
gut thev mav protrude into an epiploic appen 
dage or be partiallv covered bj fat tags Thej 
are usuallv relativelj small when compared 
to the size of the colon the neck of the sac is 
often constricted and thej maj or maj not 
contain fecahths In most instances these 
lesions produce no sjmptoms and the condi 
tion is known as diverticulosis 
If one such diverticulum becomes infected 
bj reason of irritation or deficient drainage 
into the gut the area becomes inflamed Trom 
this beginning the various phases of divertic 
ulitis maj develop Because the neck of the 
sac is often constricted it mav be occluded by 
exudate or hardened feces 
It is interesting to speculate as to what 
percentage of individuals with diverticulosis 
wilt develop diverticulitis The percentage 
has been given as between 12 and 20 per cent 


Operation is sometimes undertaken because of 
uncertain tj as to diagnosis in the acute abdo 
men cspcciallj when the lesion is in the cecum 
It maj not be possible to differentiate before 
operation between chronic constricting mfec 
tion of the bowel because of diverticulitis and 
carcinoma and a number of patients with 
acute diverticulitis are operated on who would 
probablj hav c gotten along satisfactorilj with 
out operation, because the diagnosis of diver 
ticuhtis could not be made with certamtv 
before operation More careful attention to 
histon and examination will reduce the mim 
ber in this latter group but there will be 
occasions when operation seems the wiser 
procedure in the acute abdomen even when 
diverticulitis is suspected 
Brown and Marclej analyzed 1,100 cases of 
diverticula of the colon in the Majo Clinic in 
the decade from 1927 to 1937 They divided 
them into three groups 
Group i, 99 cases of diverticulitis treated 
surgically , either before entering the clime or 
at the clinic, 36 of these patients died either 
following operation or later 

Group 2, 277 cases of div erticuhtis mwbicn 
the treatment was medica\,nS of these pa 
tients recovered, 61 continued to have sjiup 
toms and 59 were known to have died now 
ever death in many instances was not cau«e 


bv diverticulitis f 

In Group 3, there were more than pool 
these patients without sjmptoms 
ulitis and 210 of these were followed There 
was little evidence of trouble in am ot t» 
group and r 39 oi the e -20 P at, '“ tS ,S 
known to hate lived 6 or more > ears without 
symptoms ot diverticulitis These patients 
were treated medically, however 
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There are a number of satisfactory classifi- 
cations of diverticulitis W J Mayo's classi- 
fication as given b\ David ma\ be modified 
somewhat as follows 

1 Self limited diverticulitis This is the 
group in which most cases are found and are 
treated medically in most dimes They are 
usually chronic or recurrent and associated 
with discomfort due chiefly to spasm They 
do not always get entirely well under treat- 
ment, but are much improved and if properly 
cared for are not apt to develop surgical com 
plications 

2 Diverticulitis and peridiverticulitis, but 
w ithout perforation In one group the process 
may be acute or chronic and may develop as 
an adherent mass, often with thickening of 
the mesentery The gut is more or less fixed 
by its adherence to surrounding structures 
and by shortening of the thickened mesentery 
Another group manifests itself as an inflam- 
matory mass, chiefly involving the gut wall, 
but without serious narrowing of the lumen of 
the bowel and with little fixation If the proc- 
ess does not develop beyond this stage these 
patients are best treated medically, and the 
great majority will recov er w ithout operation 

3 Diverticulitis and peridiverticulitis with 
perforation In this group the perforation may 
develop in a number of ways 

a By localization of infection, because of 
adhesions and abscess formation If the abscess 
is drained before obstruction develops, no 
other operative treatment may be required 
and many of these patients recover Fecal 
fistula may follow drainage or intestinal ob- 
struction occur later because of angulation of 
small intestine in the w all of the abscess 
b By perforation into the peritoneal cavity 
with the development of diffuse peritonitis 
There is rarely much actual escape of bowel 
content, so that feces are not often found in 
the peritoneal cavity , but the peritonitis is a 
spreading one and if treatment is not under- 
taken until the peritonitis is late the prognosis 
is very bad In this connection it is well to 
keep in mind the possible presence in the 
peritoneal cavity of the anaerobes, especially 
the Clostridium welchu 
c Perforation into the tissues outside of the 
peritoneal cavity with the possible develop- 


ment of postpentoneal phlegmon, psoas ab 
scess or other extrapcritoneal collections of 
pus 

d The formation of a fistulous tract between 
the colon and some adherent structure These 
complications may present some of the most 
troublesome of the surgical complications of 
diverticulitis, and may involve the urinary 
bladder, the ureter, small or large intestine, 
the appendix, uterus, tube, or ovarian cyst 
External fistulas have already been mentioned 

4 Diverticulitis with obstruction These 
patients usually present a double syndrome, 
infection, and obstruction In most of these 
cases the symptoms develop relatively slowly 
and the resemblance to carcinoma is disturbing 
Bleeding is not common in diverticulitis, but 
may be seen in this group The late Daniel 
Jones was much concerned with the differen 
tial diagnosis in this group and advocated 
exploration of these patients, because he felt 
that it was often not possible to exclude cancer 
by history , examination, or x ray 

5 Diverticulitis, a possible avenue of infec 
tion through which lymphatics or blood stream 
is invaded David and Gilchrist in May, 1938, 
reported the histories of 2 patients, both 
physicians, both gravely ill on admission and 
with few symptoms and signs that pointed to 
diverticulitis At autopsy each had thrombo 
phlebitis of a branch of the portal vein running 
from an infected diverticulum, with multiple 
abscesses of the liver 

6 Diverticulitis of the cecum This condi- 
tion presents a somewhat different problem 
from diverticulitis in the rest of the colon 
Because appendicitis is such a common disease 
and because patients with acute appendicitis 
without complications are operated upon 
promptly in most clinics, early diverticulitis 
of the cecum is occasionally found during the 
course of operation for what was supposed to be 
acute appendicitis Here an early self limited 
diverticulitis may be seen without peridiver- 
ticulitis or perforation Such a condition might 
very well subside without operation, if the 
correct diagnosis had been made, but, con- 
sidering all phases of the condition, the correct 
diagnosis will be made very rarely Under 
these circumstances the proper procedure is to 
tie off the diverticulum, turn in the wall of the 
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cecum, o\er the ligature, if possible, and if 
this cannot be done, cover the site of the 
ligature with a pad of fat from the wall of the 
cecum or a graft from the omentum 
Because div erticulitis is most common m 
the sigmoid acute di\ erticulitis often rcsem 
bles left sided appendicitis and chronic diver 
ticuhtis must be differentiated from carcinoma 
If attention is paid to the history and care, and 
thought is gi\ en to all methods of examination 
the symptoms ma> be evaluated with a fair 
degree of accuracy but a large number of 
possibilities must be borne m mind, depending 
chiefly upon the location of the lesion m the 
colon and whether or not the diverticulitis is 
complicated b\ peridiverticulitis adhesions, 
abscess peritonitis pylephlebitis, postpcrito 
neal infection obstruction or fistulas 

Pam v, the most common svmptom This 
ma\ be intermittent in character and due 
largelv to spasm which is a frequent phenom 
enon occurring in the colon m this disease 
However the pain ma\ be continuous and 
boring in character I here mav be only a 
feeling of uneasiness in the lower abdomen 
More than half of the patients with diverticu 
litis give a historv of constipation and from io 
to 15 per cent have intermittent diarrhea 
The stools ma\ be narrowed by spasm or 
small, hard masses of feces mav be seen 
Blood in the stools is not common Pus is 
rarclv seen Many of these patients give a 
historv of unsatisfactorv evacuations, how 
ev cr and if the lesion is low some discomfort 
is often fell referred vaguely to the sacral 
region There is the same uncertainty as to 
the presence and significance of flatulence 
If the lower sigmoid is involved in women, 
there may be considerable confusion as to left 
sided pelvic disease and in both sexes the 
proximity of the sigmoid to the bladder causes 
urinary symptoms in about one fourth of the 
patients If there is a fistula into the bladder, 
gas and fecal contamination will be evident 
in the urine The fistula mav be seen with 
the cystoscope Nausea is fairly common, but 
vomiting is not anoutstanding sv mptom Ev en 
in the obstructiv e cases distention of the prox 
imal colon may allow the upper intestinal 
tract to drain itself into the large intestine for 
a number of days without resort to vomiting 


Tenderness is a helpful symptom when 
present, and tumefaction was reported b\ 
Rankin and Brown m 31 per cent of the 227 
cases of diverticulitis reported by them in 
1930 They also report that m the 48 patients 
in this series operated upon the hemoglobin 
was below 70 m about one fourth of the cases 

If the patient s condition warrants a barium 
enema, rocntgenoscopic examination is the 
most satisfactory and conclusive method of 
diagnosis Care should be taken not to load 
up the bow el abov c the lesion w ith a barium 
meal 

Proctoscopic examination is helpful in some 
cases, diagnostic in a few and negative very 
often It is very helpful in differentiating 
between carcinoma and diverticulitis, if the 
lesion is within reach of the sigmoidoscope In 
a few instances the openings of the diverticula 
may be seen More often the sigmoidoscope 
will discover fixation of the sigmoid and 
edema and reddening of the mucosa without 
ulceration in low sigmoid involvement This 
finding is most helpful m differentiating be 
tween possible diverticulosis and carcinoma 
It may give information as to the length of 
hcalthv mucous membrane below the lesion 

The treatment of diverticulitis is operative 
onlv when complications exist or the diagnosis 
cannot be made w ith reasonable certainty in 
the acute abdomen or the question of carci 
noma cannot be otherwise settled m chron c 
colonic disease . 

The need for operative procedures has ai 
ready been given under classification The 
surgeon has a considerable number of oper 
ative attacks at his disposal when he is deal 
mg with acute or chrome diverticulitis requir- 
ing operative relief Early diverticubtiso 
cecum has been discussed under classification^ 
The most common complication require*, 
surgery is peridiverticulitis with localized^ 
scess Here drainage of th<» abscess with a 
minimum handling of the mtrn abdominal 
structures is indicated If there are t 
structive symptoms simple drainage is a * 
is necessary It is unwise to attemp 
with the infected diverticulum There co 

siderable recent literature dealing wi^ 

bacterial flora of the appendix and large 
tine and the different micro organisms foun 
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in peritonitis When perforation occurs the 
issue is determined largely by the kind, num- 
ber, and virulence of the organisms and the 
resistance of the host 

“There are fairly uniform reports as to the 
aerobes, Escherichia coli (Bacillus colt) and 
various strains of streptococci being found in 
a high percentage of cases Other aerobes are 
found as well, the staphylococcus, a gram 
positive bacillus, and others Occasionally 
Hemophilus influenzas (Bacillus influenzas) is 
present 

“Altemeier in ioo cases of perforated ap 
pendicitis recovered 16 different aerobes from 
the purulent material Bower and his associ 
ates, reporting the flora in 55 patients, are in 
agreement so far as the aerobes are concerned 
There are a number of reports as to the 
presence of anaerobes Altemeier and Boner 
et al report as to the presence of Clostri 
dium welchu (Bacillus aerogenes capsulatus, 
Bacillus pcrfnngens, Bacillus wellchn), and 
other observers are in accord with them in 
reporting a high incidence of clostndia, espe 
cially Clostridium) welchu Another clostri 
dium occasionally present is Clostridium 
cedematis maligni (Vibnon stptique, Clostri 
dium septique, bacillus of malignant edema) 
Altemeier reports for the first time the pres 
ence of Bacillus melanogemcum m 92 per cent 
of patients examined Bower et al also report 
that 69 per cent of patients suffering from or 
recovering from spreading peritonitis had de 
monstrable and significant amounts of circulat 
ing antitoxin to Clostridium w elchn Jennings 
found Clostridium welchu in the lumen of the 
appendix in 90 of his cases 

“Altogether, these bacteriological studies of 
pus in peritonitis, complicating a perforated 
large intestine lesion are very disturbing to 
the surgeon Most operators formerly be 
Ueved that they were dealing with Bacillus 
coli, different strains of streptococci and an 
occasional staphylococcus, and many sus 
pected that Hemophilus influenzas played an 
unknown role in peritonitis and appendicitis 
“But the know ledge that anaerobes are com 
monly present adds another factor that de 
mands consideration Under certain condi 
tions, parasites attacking the tissues of the 
body prepare a pabulum in which the sapro 


phytes flourish, and in addition to this the 
question of symbiosis demands immediate con- 
sideration This is pertinent when it is recalled 
that progressive gangrenous ulceration of the 
abdominal wall is found in association with 
drainage tracts following perforated gut, es- 
pecially when it is remembered that this is a 
symbiotic infection between specific strains of 
the staphylococcus and streptococcus 

“Meleney hasstressed the possibility of sym- 
biosis as an explanation of the varying be 
havior of suppurative peritonitis Tn any 
specific prophylactic or active treatment for 
peritonitis one must take into account the 
sy mbiosis of the commonest organisms found 
in the peritoneal exudate, namely Escherichia 
coli, the green streptococcus and Clostridium 
welchu ' ” 

In the operative treatment of pendiver 
ticulitis with localized abscess there will be 
found, occasionally, at operation very con- 
siderable thickening of the entire circumfer- 
ence of the gut Even if carcinoma is suspect- 
ed, resection is unwise in the presence of local 
lzed suppurative peritonitis The patient may 
not have complete obstruction, but the sur- 
geon is often uncertain as to whether the gut 
w ill become shut off or not Under these cir 
cumstances colostomy at some distance prox 
imal to the lesion will serve a double purpose, 
it will decompress the distended and partially 
obstructed gut and it will divert the fecal 
stream away from the area of infection In 
peridiverticulitis with abscess formation, gen- 
tle operative manipulation confined to the 
immediate region of the abscess, adequate 
drainage, and colostomy offer an adequate 
operative triad, provided the patient is a 
reasonably good operativ e risk 

In 3 of the patients on whom I have oper- 
ated for peridiverticulitis and thickening of 
the walls of the colon, there were no adhesions 
about the peridiverticulitis The abscess cav- 
ity was walled off by gut wall, mesentery, and 
epiploic appendages, and the mesentery of 
the sigmoid or transverse colon was long 
enough to permit exteriorization of the sec- 
tion of gut involved This area of intestine was 
delivered through the peritoneum and the 
parietal peritoneum was sutured lightly to the 
colon, the inflamed gut was left in the abdom 
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inal wall outside the peritoneum and covered 
with thin rubber tissue to limit adhesions to 
the abdominal wall Twenty four hours later 
the abscess was drained In none of these 3 
cases was it necessary to do a colostomy, al 
though it could have been easily done and 
after the lapse of several weeks, when the in 
fiction had cleared up the gut was dropped 
back into the peritonial cavity 

Cecostomv istiotavirv satisfactory way to 
divert the fecal stream m the colon In acute 
or chronic obstruction the gut may be de 
tompris ed and the gaseous content of the 
bowel will escape but there is a tendency to 
the accumulation of hardened feces between 
the cccostomy and the site of obstruction 
I or this reason colostomy is the more satis 
factorv procedure and if the opening in the 
colon is not too large its closure spontaneously 
or bv operation is very nearly as satisfactory 
is is the cccostomy opening 

If the diverticulitis is an obstructing one and 
suppuration is not pre mt resection may be 
the method of choice especially if the prox 
imal gut is not sullicientlv distended with gas 
and tilled with fecal matter as to require de 
compression In mv experience however, re 
section without previous decompression and 
careful preparation of the patient for operation 
is a dangerous operation unless the obstructed 
section of gut can be operated on after the 
method of Mikulicz 

In addition to the 24 cases in this report 
operated on in m\ service I have seen m con 
sultation 3 patients on whom resection of the 
sigmoid had been done in the midst of obstnic 
tion and mfiition in the belief that the lesion 
was carcinoma In all 3 cases no proximal 
cecostomv had been done for decompression 
and these patients were dying of diffuse pen 
tonitis when seen In each instance exami 
nation of the specimen after its removal had 
conv inced the surgeon that the changes in the 
gut wall were due to diverticulitis and not to 
carcinoma 

One of the earlier cases presented an inter 
esting finding The patient had been having 
symptoms of lower abdominal discomfort with 
unsatisfactory bowel evacuations The x ray 
examination showed no filling defect indica 
tive of cancer and failed to show diverticulosis 


The sigmoidoscope disclosed nothing There 
were no urinary symptoms The patient was 
between 40 and 50 years of age and not fat 
It was thought he had recurrent appendicitis 
but because his symptoms were not dear cut 
a right paramedian approach was used When 
the lower abdominal cavity was explored the 
sigmoid and cecum were found dose to each 
other, but not adherent On closer inspection 
it was seen that the tip of the appendix was 
adherent to an inflamed diverticulum of the 
sigmoid The appendix was first freed from 
the cecum Us base w as turned in, the div ertic 
ulum of the sigmoid was ligated dose to the 
gut wall and the area was covered with tags 
of fat When the specimen was examined a 
fistulous tract ran from the appendix into the 
diverticulum The condition was a chronic 
one There was no suppuration and very little 
peridiverticulitis This patient s convalescence 
was uneventful 

In another case in this group a mistaken 
diagnosis of early carcinoma of the sigmoid 
was made 1 here w as a small area of gut wall 
irregularity seen in the roentgenogram on the 
mesial side of the sigmoid and this patient 
gave a historv of spasm, with small amounts 
of blood seen occasional m the stool In the 
x ray film the lesion was not an annular one 
and there were no symptoms of obstruction 

At operation a chronic diverticulitis was 
found adherent to one loop of small intestine 
Inflammation was not active The divertic 
ulum was well away from the mc-entery The 
adhesion was freed the diverticulum was U 
gated, and the base v as covered over with fat 
tags Because of induration no attempt was 
made to turn in the wall of the sigmoid These 
were the only 2 cases m which any direct at 
tack was made on the inflamed diverticulum 
except m 4 patients who had early, acute 

div erticulitis of the cecum , 

In one of these patients a clinical and x ray 
diagnosis of carcinoma of the colon just 
imal to the splenic flexure was made Thispa 
tient had partial obstruction At operation 
well localized diverticulitis was 
marked edema and thickening of theoolon 
Because there was no general peritoneal m 
vehement and obstruction was piesent ueo 

sigmoidostomy was done and the region of the 
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diverticulitis tv as drained by means of a stab 
wound through the left lateral abdominal wall 
just ventral to the upper margin of the lateral 
gutter Although this procedure is open to 
criticism, the patient made a good recovery 
Attention has been called to the relative 
greater incidence of biliary duct diseases in 
patients with chronic or recurrent diverticu 
litis This relationship seems clear enough 
In a patient who was being treated expect- 
antly and who had a rather more acute attach 
than usual of recurrent diverticulitis, there de- 
v eloped acute right upper abdominal pain 
with the formation of a tender mass in the 
region of the gall bladder This patient had 
multiple diverticula, but the area of divertic- 
ulitis was in the lower sigmoid We diagnosed 
the nght upper abdominal mishap acute chole 
cystitis and pericholecystitis, but were not 
unmindful that he might have a perforated 
diverticulitis in the region of the hepatic fle\ 
ure The condition increased in severit> and 
at operation an acute, thrombotic gall bladder 
was found and removed 
The question of drainage in all operations 
w ithin the peritoneal cavit> for conditions due 
to infection is a matter of controv ers> In all 
these 24 cases except the 4 cases of earl} 
diverticulitis in the cecum drainage was in 
stituted Three of these 24 patients died One 
was an obese white woman, 73 } ears old, who 
entered the hospital with lower abdominal 
pain She was a diabetic and quite ill It was 
believed she had diverticulitis and she was 
treated expectantl} She developed pneu 
raonia on the ninth hospital da} On the 
twelfth day a lower left abdominal mass ap 
peared and increased rapidly in size This area 
was operated on under spinal anesthesia and a 
peridiverticulitis and pelvic abscess w as found 
and drained She died on the fourteenth da> 
Whether this patient’s chance of living might 
have been improved by colostom} soon after 
admission is one of the things about which 
surgeons are harassed, no matter what advice 
they give or what action thev take 
The second death was in a thin man, 44 
> ears of age, whose illness began 5 da} s before 
admission with what was diagnosed as colitis 
His outstanding s} mptoms at onset were pain 
and diarrhea forty eight hours before ad- 


mission he became worse, with diffuse dbdom 
inal pain, distention, nausea, and vomiting 
On admission he presented the picture of late, 
diffuse peritonitis and at operation a very 
large quantity of foul smelling pus was found, 
widely diffused throughout the peritoneal cav- 
it> He had a perforated diverticulitis of the 
sigmoid with no walling off His pelvic, right 
subhepatic and left subphremc regions were 
drained, because pus had pooled m these 
areas He improved somewhat for 2 da>s, 
but died of late diffuse peritonitis on the sixth 
postoperative day 

The third death was that of a very obese 
woman, 56 }ears old, who was admitted June 
5, 1938, with diverticulitis and peridivertic 
ulitis of the left side of the transverse colon 
There was a large mass in this region and at 
operation a large abscess was found and 
drained through a left transverse incision 
She made a slow convalescence at first, but 
improved later and went home Her abdom 
inal wound healed and she seemed in good con 
dition Quite suddenly, 4 months later, she 
became ill with abdominal discomfort There 
was a chill and on admission the following 
morning there was a tender mass in the same 
region, but there were signs of diffuse pento 
mtis The old incision was opened and a large 
abscess was found and drained A low right 
McBurne} incision disclosed a diffuse pento 
mtis with considerable free gas in the peri to 
neal cavity She died of diffuse peritonitis 
She had no s> mptoms of obstruction during 
her first attack, but it is possible that cecos 
tom} or colostom} done at the time of the first 
operation might have promoted healing of 
the diverticulitis and prevented the second 
attack 

We have had no expenence with fistulas in 
our cases, except the one patient with appen 
dicodiv crticular fistula This group of patients, 
however, presents the most difficult operative 
problem in the surgical complications of diver- 
ticulitis As a preliminary to operative attack 
on the fistulous tract, colostom} well awa> 
from the fistula is a wise procedure and m a 
number of instances will be followed bv spon 
taneous healing of the fistula When the fistula 
persists after colostomy operation is cleaner 
safer, and the chance of successful closure of 
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tastula is better, if the bowel is decompressed 
and the fecal stream diverted 

CONCLUSIONS 

1 Dnerticulosss of the colon is present in 
from one half to one per cent of all patients 
trammed for this condition 

2 Diverticulitis is rare in patients under 
40 > cars of 3ge but in patients with lower ab 
domtnal svmptoms above 40 )ears of age dt 
verticulosis will be found in from 3 to 10 per 
cent of those subjected to examination bj 
barium tnema and roentgenogram 

* Patients older than 40 > cars with diver 
ttiulosis mav develop diverticulitis m a dis 
turbmg numbtr of instances unless thev take 
pams with thur diet and regulate their bowel 
evacuations 

4 Most pati*. nts w ith div erticuhtis w ill not 
develop an operative complication and arc 
best treated rm.itn.alh 

5 The surgie.il complications are pendtv cr 
ticuhtis with perforation and abscess forma 
tion diffuse peritonitis obstruction, and fis 
tula 

6 Diverticulitis mav be acute, recurrent or 
chronic and mav b< found m tn\ section of the 
colon and mav involve an> area in the cir 
cumferenee of the gut 

7 Because of the wide possibilities enum 
erated under , and 6 no single operative pro 
cedure will be found adequate for all cases 

8 In the acute cases however, drainage 
and colostomv are often indicated 
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T HE present study was undertaken in 
the hope of establishing data on 
which can be based decisions and 
conclusions m regard to management 
of the cervical lymph nodes m carcinoma of 
the lip We have studied our material from 
the \icv» point of the characteristics of the 
primary lesion and of the ccrv ical ly mph nodes 
as bearing on the likelihood of the presence of 
cervical metastasis and on the curability of 
such metastasis if present \\c have also 
analyzed the time of appearance of positive 
nodes to d» termini the optimum follow up ob 
sir\ation pi nod and the location of recur 
remis to tv aluatc the adequacy and extent of 
tht neck dissection as Lamed out 

In recent years there has been considerable 
discussion in the liter iture on these problems 
Questionnaires analv *ed b\ the Cancer Com 
mission ot tht ( dilomia Medical Association 
(o) and by the l lc\ eland City Hospital Tumor 
( hmc (jl emphoM2< d the wide differences of 
opinion whieh i \ist \\ hilc these differences of 
opinion and tht reasons offered in justifica 
lion of the opinions arc clearly stated b\ 
Pfluej < r there has been apparently a lack of 
specitic mlormation on which to base definite 
conclusions 

The material studied includes cases of car 
cinoma of the lip treated at the Colhs P 
Huntington Memorial and Massachusetts 
General Hospitals dunnj the years 1922 to 
1936 inclusive and at the Pondville Hospital 
during the years 19 7 to 1936 Since certain 
of the patients have been treated at more than 
one of these hospitals care has been taken to 
eliminate duplication of cases In the mam 
treatment at these hospitals has been surgical 
and much of the material available for th< 
study of the effect of radiation is vitiated by 
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lad of pathological confirmation of the diag 
nosis Many of our cases have been included 
in previously reported end result studies from 
the respective hospitals (6 12 13) Our 
present study is not primarily an end re ult 
study Untraced casts have been omitted as 
mconclusiv c, and many of the tables represent 
only that part of the total group in which in 
formation on the particular point was avatla 
ble Cures in general have been followed for 
at least 3 years after the last treatment w as- 
given, although in some of the more recent 
cases this has not been possible 

Our method of treatment has consisted n 
surgical excision of the lesion of the lip in most 
instances, although in recent years there has 
been a considerable group treated by radu 
tion The neck dissection has consisted in a 
block dissection of the suprahyoid region 
essentially as described by Kennedy, Fi <*«» 
and others In many instances a slightly 
larger ar«.a has been included in the direction 
roughly as described by Blair, Quick and 
Martin (8), including the upper part of the 
jugular chain of lymphatics to a point below 
the carotid bifurcation This operation has 
usually been unilateral unless the primacy 
lesion involved or extended to the midhne or 
unless there appeared to be bilateral node n 
volvcment Although most of the e disscc 
tions w ere carried out at the same time ^tne ip 
operation was done wc agree with 
stem and Tischel that the dissection of j 
nodes should be deferred until the hp wourd 
has healed This permits rcapprai al of je 
cervical lymph nodes after subsidence of « 
inflammation which is usually present in 
nodes secondary to sepsis w the lip 
We have been impressed b\ 
wound healing and elimination of drwnag 
and wound *ep is m casts m xihch wd 
section deferred In a few 
radical atypical operations have been carne 
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TAYLOR, NATHANSON 

TARLE I —SIZE OF LIP LESION IN RELATION TO 
NODE METASTASES 

Prr cent cutes 


Sae 

Total casta 

Per eeot with 
positive codes 

in posit 
code ci 

Less than 1 cm 

93 

7 a 

37 

i to 2 cm 

328 

13 

33 

to 3 cm 

£3« 

37 

5* 

3 cm and o\ er 

59 

24 

43 

Total 

616 

*9 

3* 


out m advanced and apparently inoperable 
cases in the hope of effecting a cure, and this 
has been successful in some cases We have 
not concerned ourselves with these exceptional 
cases m this study We have accepted contra* 
indications for neck dissection similar to those 
described by Quick, C L Martin, Leland, and 
others, namel> fixation or extracapsular ex 
tension of metastases, or multiplicity of nodes, 
or clinical evidence of extensive bilateral 
involvement 

Size of primary lesion knowledge of size of 
the primary lesion is available in 616 cases, of 
which 411 patients were submitted to neck 
dissection Two hundred and five patients 
received no treatment to the neck and were 
cured by excision of the local lesion except in 
5 patients m whom recurrence took place 
m the Up These 205 cases are included in 
the group without cervical metastasis in 
Table I 

It is evident from the table that cervical 
node involvement increases progrcssiv ely with 
increased size of the primary lesion The ap 
parent falling off m the percentage of cervical 
node involvement m the lesions over 3 centi 
meters m extent is due to the fact that only 
operable cases are included m the table Ob 
viously very large local lesions associated with 
involved lymph nodes are often considered to 
be inoperable Such cases are not included m 
the table Hence the very large lesions m 
eluded m the operable group include a higher 
percentage of cases of very low grade malig 
nancy It is also evident from the table that 
patients with positive nodes in which the 
primary lesion is large are less likely to be 
cured even if given the benefit of neck dissec- 
tion Nineteen patients ultimately showed 
recurrent disease in the Up, and m 9 instances 
this was associated with recurrence m the neck 
as well 


CARCINOMA OF LIP 


TABLE H —SIZE OF LIP LESION IN RELATION TO 
NODE METAST XSES — CASES WITH NECK MS 


SECTION 

Nodes 
Tot al 

cot palpable 

Per cent with 

Nodes Palpable 
Total Per cent with 

Sire 


po lUve nodes 

caMfs 

positive nodes 

Under 1 cm 

*9 

21 

20 

£3 

1 to 3 cm 

109 

*0 

9a 

3° 

3 to 3 cm 

36 

22 

8 l 

S3 

Cher 3 cm 

22 

l 8 

32 

30 


TABLE m —DURATION OF LIP LESION IN 
RELATION TO NODE METASTASES 

Duration Total cases positive codes 

Under 1 jear 35* *4 5 

1 to a years *4$ 2* 5 

2 to 3 J ears 63 33 3 

0\ec$yezrs 60 250 

If attention is restricted to patients with 
palpable nodes who were submitted to neck 
dissection, the increased mcidenceof metastatic 
involvement with the larger lesions is even 
more emphasized In the group of patients 
without palpable nodes, who were submitted 
to operation, the incidence of microscopic in- 
volvement is fairly constant irrespective of the 
si2e of the primary lesion (Table II) 

It is evident from the table that positive 
nodes are clinically not discernible m about a 
fifth of all the cases which are submitted to 
neck dissection The discrepancy between 
this table and Table VI below is due to the 
fact that Table II includes a large number of 
delayed and secondary cases 

Duration of primary lesion knowledge as 
to the duration of the primary lesion is 
available in 416 cases m w hich neck dissection 
was carried out, and m 207 cases in which no 
treatment was administered to the neck Of 
the latter group, which is included m Table 
III as patients without cervical node involve- 
ment, 5 patients later died with recurrence of 
the primary lesion of the lip 

It is evident that the group with duration 
greater than 3 > ears has already undergone a 
selection, in that cases of long duration which 
are far advanced are not considered operable 
However, the general tendency is clearly 
shown in the table, namely that the likelihood 
of cervical node metastasis is greatly in- 
creased, the longer the primary lesion is 
present before treatment 
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TABLE TV —GRADE OT MALIGNANCY IN EE 
LATIOV TO NODE METASTASES 


Low grade 
Medium grade 
High grade 


Tot lea c 
34* 


Per cttic *tth 

pe>J t y* oodei 
6 

yj 




Grade of malignancy of the primary lesion 
Grading 5 of the primary lesion was carried out 
m 579 cases according to the genera! histo 
logical cri teria described b> Broders We hav c 
classified our cases into 3 groups according to 
the degree of malignancy shown in the ^cc 
tions In 360 cases neck dissection n as earned 
out while m 219 cases treatment was re 
stricted to the lip The results are shown m 
Table IV 

It is evident that the likelihood of cervical 
node m\ohement increases greatly with the 
higher grade Icmohs and that it is \ ery slight 
tn the low cr grade lesions The last column m 
Table IV shows strikingly that cervical node 
unohement is just as curable when the pn 
mary lesion is of high grade malignancy as it 
is with low grade lesions 

Location of the primary lesion It has been 
suggested that carcinoma of the upper lip is 
less likely to involve cervical nodes than is 
carcinoma of the lower lip There were 18 
instances of carcinoma of the upper lip m this 
series and in 9 of these cervical node met as 
tases occurred This is in contrast with the 
general incidence of node involvement of 
about 20 per cent for the whole senes 

It is probable that when these upper lip 
cases are further studied as to grade, size, 
duration etc it will be found that their be 
havior in regard to metastases corresponds to 
that of carcinoma of the lip m general Loca 
tion and extent of the lip lesion also has 
important bearing on the location of the nodes 
involved in metastases and on the decision for 
or against bilateral dissection 

Age of the patient It has been stated that 
carcinoma of the hp is a more malignant con 
dition m younger patients Data in regard to 
the age of the patient at onset of the disease 
are available m 514 cases in which neck dissec 
tion. was earned out (Table V) 

>W > e <fcht at D SEu id ft nil Dr Ernj»m>n C*s«le- 
rasa lot fevwmas th grsdisg ( tie i t oos ' 


TABLE V —AGE OP PATIENT IV RELATION TO 
NODE METASTASES 


SO to 40 
40 to so 
SO to 60 
60 to 70 
70 lo So 
So-f 


76 

*55 

*83 


It is evident that m this senes of cases there 
is a consistent upward trend m relation of m 
cidcnce of metastases to the age of the patient 
O5) The older age groups show a higher tn 
cidcnce of lymph node involvement than do 
the younger group This is probably explain 
able on the basis of increased delay before 
treatment m the older patients 
Effect of recurrence of primary lesions In a 
senes of 276 cases in which the primary lip 
lesion was cured at the first attempt, nodes 
were found involved m 80 cases (29 per cent) 
In a scries of 97 cases m which the lip lesion 
recurred after the first attempt at cure and 
which were later subjected to a second at 
tempt at local cure along with neck dissection, 
the nodes were found involved m metastasism 
62 cases (64 per cent) Forty patients m this 
group w ere nev cr cured of the local lesion In 
cases with recurrence m the lip in which pa 
tients were finally cured, 45 patients were 
cured after one recurrence In these 12 (27 
per cent) pro\ cd to have nodes involved at the 
time of neck dissection In a group ultimately 
cured after multiple recurrences, there were 9 
patients of whom 5 (55 per cent) had cervical 
node metastases 

These data dearly indicate the increased 
incidence of cerv ical node metastasis when the 
local lip lesion is not cured on the first at 
tempt While the increased manipulations 
incident to repeated attempts at cure of the 
primary lesion may partly account for this in 
crease m the incidence of metastases it is 
reasonable to emphasize that recurrence and 
repeated recurrence implies a greater total 
duration of the primary focus of disease a! 
ready shown to be of significance Recurrence 
also implies greater mvasiveness and higher 
grades of malignancy 
St e of the lymph nodes In 4*0 primary 
cases the lymph nodes were described as not 
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TABLE VI —METASTASIS IN IMPALPABLE LYMPH 
NODES 

Percent Percent 
with cures 

Tout positive in positive 
cues nodes node eases 

No primary treatment to neck 247 82 IS 

Prophylactic neck dissection rjj too 5 7 

palpable on the occasion of the first etamina 
tion Many of the examinations were un 
doubtedly careless or incomplete, but at any 
rate it may be assumed that nodes were at 
least inconspicuous in these cases Two 
hundred forty seven of these patients were 
treated by excision of the primary lesion alone, 
without any primary treatment to the neck 
Later, neck dissection was earned out in 25 
cases because of the development of palpable 
lymph nodes, and the nodes proved to be 
positive m 20 of these and were cured in 3 
instances 

One hundred fifty three patients were 
treated by excision of the local lesion and 
primary neck dissection Of these, 15 pa- 
tients presented metastatic involvement of 
the cervical lymph nodes, which was cured m 
9 instances One patient who received no 
treatment to the neck subsequently developed 
fatal involvement of the cervical lymph nodes 
Results are shown in Table VI 
It is evident that m primary cases in which 
the nodes are not palpable there will be pres 
ent microscopic involvement of the nodes m 
slightly less than 10 per cent of cases In other 
words clinical appraisal of the absence of node 
involvement is subject to about a 10 per cent 
error The curability of nodes is vastly 
lessened if the neck dissection is deferred until 
the involvement becomes clinically obvious 
This is undoubtedly accounted for by the m 
elusion in the deferred group of a considerable 
number of neglected cases 
When nodes are palpable there seems to be 
a definite relationship between the size of the 
nodes and the likelihood of metastatic m 
volvement (6) Consistency of the nodes is 
a less reliable guide, and less measurable, no 
attempt has been made to analyze our cases 
from the viewpoint of the node’s hardness 
Knowledge is available as to the size of the 
palpable lymph nodes in 101 primary cases m 
which neck dissection was earned out 
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TABLE VU —SIZE OF PALPABLE NODES IN RE- 
LATION TO METASTATIC INVOLVEMENT- 
PRIMARY NECK DISSECTION 


Sue of node 
Not palpable 
Under 1 cm 
1 to 2 cm 
Over 2 cm 


Per cent with 
Tot »1 c *» es positive nodes 


*53 

36 


IV cent cures 
jn positive 
node cases 

57 

40 

54 

50 


Tabic VII shows the strikingly increased 
likelihood of cervical metastasis in the larger 
nodes The incidence of involvement m nodes 
less than x centimeter m diameter is practical- 
ly identical with the incidence m those cases 
m which no nodes were palpable 

The figures for cure here merit some com- 
ment In the group of 5 patients with small 
nodes involved m metastasis, 2 patients died 
of recurrence or persistence of their primary 
lip disease The rather high curability m the 
larger node group docs not reflect a true state 
of affairs Obviously, the larger nodes are 
more likely to become fixed or to be considered 
inoperable for other reasons, hence the pa 
tients who are included m the groups of larger 
nodes and m whom operation w as done arc m 
a sense selected The figures do show, how 
ever, that if nodes appear to be operable, there 
is a reasonable chance of cure even if they arc 
of fairly good size, provided that they are 
movable 

Further data as to the character and size of 
nodes in relation to their likelihood of harbor 
ing metastasis and their curability under these 
circumstances are offered by a study of the 
delayed neck dissection group and the group 
of secondary cases 

In the pnmary group with delayed neck 
dissection, in many instances patients were 
lost track of, and reappeared at the dime only 
after nodes had progressed to the point of un 
mistakable metastatic involvement When all 
these cases were included in a consideration of 
size of the nodes in relation to presence of 
metastasis, it is even more evident that the 
larger the node the more likely it is to present 
metastatic involvement (Table VIII) 

Delayed neck dissection Bata are available 
m 61 cases in which neck dissection was de 
ferred until the development of lymph node 
involvement had apparently occurred While 
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TABLE VIC —SIZE OP PALPABLE NODES IN RE 
LATION TO METASTATIC INVOLVEMENT — 
ALL NECK DISSECTIONS 


Tot tie 
*3 


ncxteeu 


6 ; 


many of these dissections were earned out 
promptly enough to justify designating the 
management as watchful waiting, others were 
the result of neglect or insufficient follow up 
We have assumed that a delay of 6 months or 
more involved an element of neglect, m con 
trast with neck dissections earned out within 
6 months of treatment of the lip lesion Find 
mgs tn these cases are shown in Table I\ 

It is apparent that clinical appraisal of the 
presence of lymph node metastasis is fre 
quently erroneous cv cn m these deferred cases 
It is also apparent that when a policy of adc 
quate sun eillancc can be followed the results 
of deferred dissections compare favorably with 
those obtainable by pnmar) dissection On 
the other hand the opportunity for cure is 
definitely jeopardised by neglect and m 
adequate follow up 

Distribution of nodes Although our patho 
logical material lacks data on which to base a 
sound statistical conclusion it is our im 
pression that if a considerable number of 
nodes prove to be involved the prognosis is 
very poor 

Analysis was made of the cases with palpa 
ble nodes to determine the relative incidence 
of actual metastatic involvement when nodes 
were confined to one side of the neck as con 
trasted with bilateral nodes 

Unilateral nodes were palpable and dealt 
w ith by unilateral neck dissection m ioi cases 
In 43 of these there was metastatic involve 
ment, and of these 24 or 56 per cent, were 
cured by operation Bilateral palpable nodes 
were dealt with by bilateral suprahyoid dis 
section in 58 instances and in 38 58 per cent 
metastatic involvement proved to be present 
The actual metastatic involvement was uni 
lateral m 12 cases of which 6, 50 per cent 
were cured In contrast bilateral metastases 
were found m 26 cases of which only 519 per 
cent, were cured 


TABLE IN — NODE METASTASES IN DELAYED 
NECK DISSECTIONS 

r 1 is ^ witoin 

9° 

6raosandover 3S 73 34 

Thus it may be concluded that unilateral 
node involvement is curable in about half of 
the cases subjected to dissection, as opposed 
to one fifth of the cases with bilateral involve 
ment These figures are based on delay ed and 
secondary cases as well as primary cases 
Probably the poorer results in the bilateral 
cases arc explainable on the basis of multiple 
node involvement and hence the greater ex 
tent of the disease 

Fixation of nodes Although fixation and 
extracapsular extension of nodes, or the m 
vehement of nodes outside the area of usual 
suprahy oid dissection are commonly held to 
classify the C3se as inoperable, in certain in 
stances radical surgery has been resorted tout 
othcrw ise favorable cases This has been true 
notably in cases in w hich a feu submaxillar) 
nodes have been more or less fixed to the 
mandible or have involved muscles m the 
submaxillar} area In some of these, penos 
teal stripping or even jaw resection or exten 
stvc muscular resection has been carried out 
While m general this group of patients is in 
curable and while cxtensiv e radical operations 
involve the hazard of an increased operative 
mortality , m certain cases cures have been ac 
comphshed by these methods Such cases 
must be individually evaluated and do not 
permit statistical analy sis 

We conclude that if nodes are clinical!) 
malignant and bilateral, the cases are proba 
blv too far adv anced to w arrant much hope 01 
cure Prognosis is probably better if the two 
sides are involved consecutively rather than 
simultaneously . f 

Location of recurrences In the analyst* 
the cases which were not cured we were 
struck by the large number of cases m winch 
the result was due to failure to control th 
local process m the Up Obviously cure oftbe 
primary dtsease is a sine qua non oi success 
management, and no neck dissection, 
radical, can rectify such failure A final P 
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TABLE A — RESELLS IN ALL NECL DISSECTION 
IS UHICH LIP LESIONS HERE CURED 

Per cent cures 

Total Per cent with inposiu e 
cases po ltivenode noceea es 


Primary cases 

Nodes not palpable x 3 i 10 

Nodes dim call} benign 90 27 

Dela\ ed dissection 17 7° 

Nodes clinically intolved 83 36 

Secondary cases 28 7 1 

Total 37t 27 


00 

80 

33 

3° 

38 


TABLE M —APPEARANCE TIME OF POSITIVE 
NODES 


Vears after onset of 
primary le ion 
O to O 5 

0 3 to r 

1 to 1 s 

1 S to 2 

2 to 2 s 

2 5 to 3 

3 to 4 
4+ 


Positne tears after onset 
nodes present of pnmarj lesion 

13 O to s 

34 o to 1 

2 O to I 3 

17 O to 2 

12 O tO 2 5 

9 o to 3 

9 o to 4 

9 Over 4 


Percent of at! 

cervical node 
recurre ces 
IO 

o7 

33 
69 
, 8 
83 
93 
7 


praisal of the efficiency of neck dissection is 
presented in Table X m which are presented 
the results in all patients subjected to neck 
dissection in which the lip lesion was success 
fully cured 

There was a small but definite incidence of 
deaths due to recurrent disease also in the 
group submitted to neck dissection in which 
the nodes showed no evidence of disease 
Careful study was made of the cervical node 
recurrences after dissection, for the purpose of 
appraising the extent of the operation on the 
neck Knowledge for this study is available in 
relativel> few of the patients known to have 
died of recurrent malignancy A total of 31 
cases are known to ha\ e dev eloped recurrence 
in the field of the neck dissection In 12 in 
stances the neck dissections had been per 
formed elsewhere before admission to our 
hospitals In 8 other cases, recurrence m the 
neck operative area was associated with re- 
currence m the lip as w ell In the 1 1 remaining 
instances, we must conclude either that the 
condition w as too far advanced for attempted 
cure b> dissection, or that the operation was 
not extensive enough, or was improperly per- 
formed In several instances the mandible w as 
involved, or massive implantation occurred in 
the operative scar In other cases an isolated 
node recurrence in the submental or buccal 
area indicated an incomplete dissection In 
these cases a secondary dissection sometimes 
proved effective m bringing about a cure 
In 19 patients, recurrence is known to have 
taken place outside the area of a routine 
suprahjoid dissection In 8 of these such 
recurrence was part of a generalized wide 
spread terminal involvement Instances were 
noted of involvement of the pre auricular, 
mastoid, low jugular, supraclavicular, and 


even axillary 1 > mph nodes Likewise we ob 
served instances of involvement of sternum, 
clavicle, and upper ribs 

No relationship could be established be 
tween grade of primary carcinoma and the 
likelihood of developing recurrences either 
locally in the dissection field, or remotely 
There was one operative fatality m the neck 
dissection series, from secondary hemorrhage 

Time of node metastases Cases with met 
astatic involvement of the cervical nodes were 
studied to determine the time of appearance 
of node involvement after the onset of the 
primary disease Data are available in 125 
cases and are presented in Table XI 

These figures are of interest and value in 
determining the need for follow up observa 
tions for patients who are not treated pnma 
rdy by neck dissection It is allowable to 
subtract the average of 6 to 12 months 
elapsing before treatment of the original 
lesion is undertaken Thus 3 5 years after the 
lip operation 93 per cent of cervical recur 
rences will have taken place It is evident 
that surveillance should be most intense dur- 
ing this period, and especially during the first 
2 years, when over three quarters of the re- 
currences occur 

It is impossible to emphasize too strongly 
that adequacy of follow up is the determining 
factor in the decision for or against prophy 
lactic neck dissection m many cases A policy 
of watchful waiting m regard to the neck is 
justifiable only if the patients will report 
regularly and conscientiously for examination 
Ignorant or irresponsible patients, and those 
who live at remote points or for whom trans 
portation problems are difficult, should not be 
trusted to report regularlj Likewise in 
sufficient or undependable social service 
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TABLE XII —THIRD ORDER ASSOCIATIONS — 

SIGXU X 5 (» = 8 ) 

II i.h ton$ ro.it.ve 

athg tccT L*rt »«e 4 »! node. 

Palpable node* if *4 *7 40 8 oS 91 78 

High malignancy J* 41 6 46 86 84 

Large sire ** *3 

Long duration 7 3° 

follow up crowded and undermanned dimes, 
and hurried or perfunctory examinations 
militate against the success of a policy of 
deferred neck dissections 

Of the 9 patients in whom mctastascs took 
place after 4 years se\cral of the patients 
presented abnormally long durations of the 
primary lip lesion when they first presented 
themselves for treatment In 4 instances 
cervical metastasis did not appear until over 
8 years after the onset of the original lesion 

EV UDATION 

On the basis of the data presented in Tables 
I to \ it scims apparent that positive cervical 
lymph nodes arc associated with lip lesions of 
longer duration larger siz< and higher grades 
of malignancy Certainly if we assume that 
carcinoma starts as a localized process which 
forms mctastascs only after an interval of 
time it is a necessary corollary of this as 
sumption that the longer a lesion is present, 
the more likely it is to present metastascs 
The size of a carcinoma is influenced by its 
rapidity and mode of growth and by its 
duration Thus it is reasonable to associate 
increased likelihood of ly mph node metastasis 
with increased size both because of the 1m 
plied greater duration and because of the 
greater rapidity of growth Grade of malig 
nancy is based on histological criteria which 
evaluate rapidity of grow th inv asiv eness lack 
of host resistance etc , which may be antici 
pated to influence the development of node 
metastases, and to be closely related to the 
size of the Up lesion and to the tendency to 
recur locally after excision The observ cd in 
creased incidence of cen ical node metastascs 
in patients presenting recurrence of the pn 
mary growth in the lip seems definitely to 
relate to the increased duration and greater 
mvasiv eness of the local disease in these cases 
The outstanding characteristic of the lymph 


nodes which is associated with metastatic in 
volvement is the size of the nodes Although 
our figures indicate a considerable fallibility 
of clinical appraisal, it is obvious that the 
presence of enlarged lymph nodes is our most 
dependable clinical evidence of metastatic 
involvement 

Tor further statistical analysis of the sig 
mficance of these factors we subdivided our 
cases according to the following schedule 
Duration— Short less than 1 year 
Lonj; 1 > ear or more 

Size —Small less than 1 5 centimeters 
Large 1 $ centimeters of larger 
Grade —Low Grade I 

High Grades II and III 

Size of nodes -Not palpable less than 1 centimetet 
Palpable j centimeter or larger 
Pathology of nodes— Negative 
Positive 


These tabulations w ere submitted for analy 
sis of partial associations, which are presented 
in Tabic XIV 

Thus by holding the various combinations 
of variables constant associations arc found 
to exist beta een palpable nodes and large size, 
palpable nodes and positive nodes high malig 
nancy and large size, and high malignancy and 
positive nodes In addition a border line 
association is found between large size and 
long duration Apparently large size has not 
been demonstrated to be of consequence ex 
ccpt when it is associated with high malig 
nancy or palpable lymph nodes The border 
line association between duration and size is 
simply confirmation of the clinical fact tfttt 
carcinoma growslarger the longer it »s present 
It is regrettable that statistical confirmation 
of the relation of duration to cervical nod 
involvement IS lacking It is first of all to be 
remembered that data as to duration are ev 
trcmcly undependable Secondly , it la P 
blc that the interval of r >car used as a i dn » 
ing line between cases of long and short dm 
tion is too great At the cvpiration of a tear 
probably metastascs have ahead, occurred ' 
practically all cases which toad to develop 
them nnallj, the degree of malignancy -a 
such overwhelming importance as to « 
shadow the significance of duration It sl>°“ 

r- .1. il.eta 1VSS wfcCflti l.tlte » &« <* " 
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be realized that classification of cases accord- 
ing to two or three grades of malignancy is 
purely arbitrary, and that undoubtedly there 
are a large number of possible subdivisions m 
each of these grades If a group of cases could 
be selected which was homogenous so far as 
its degree of malignancy was concerned, and 
if accurate data m regard to duration were 
a\adable m terms of months, it is probable 
that confirmation of the significance of dura 
tion in relation to metastases could be secured 

The association between grade of mahg 
nancy and positive node involvement is very 
marked, even though for the purpose of the 
analysis Grades II and III were grouped 
together as high malignancy 

Indications for neck dissection On the basis 
of the findings here recorded, it is possible to 
offer indications for carrying out neck dissec 
tion 

1 Cases without palpable lymph nodes or 
with nodes less than i centimeter in size Pro 
vided this group of cases can be followed 
carefully, there does not seem to be sufficient 
likelihood of the development of cervical 
metastasis to warrant routine dissection 
Prophylactic dissection is justifiable in highly 
malignant lesions, and in patients who for 
various reasons cannot be kept under proper 
surveillance While our group with deferred 
dissection yielded fewer cures, it is probable 
that the explanation for this lies in the number 
of cases which really represented neglect, per 
nutting the nodes to attain large size before 
dissection w as carried out Follow up must be 
most intense for at least 3 years after the local 
lesion has been cured, if cases are to be treated 
expectantly We believe that observations 
should be monthly for at least 6 months after 
hp treatment, and bimonthly thereafter for 2 
years 

2 Cases with lymph nodes larger than 1 
centimeter These patients should be given 
the benefit of neck dissection as part of the 
original treatment We do not advise the 
treatment of the lip and neck at a single 
sitting We believe that proper procedure 
consists m the following steps (a) biopsy 
(b) dental clean up extractions, treatment of 
pyorrhea, etc At the same time an attempt 
can be made to combat sepsis in the local 
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lesion, (c) eradication of the local lesion by 
radiation or operation, (d) after healing of the 
wound of lip operation, or subsidence of most 
of the radiation reaction, the nodes should be 
reappraised as to size, consistency, etc , 
(e) neck dissection should then be earned out 
if the enlarged nodes persist, and especially if 
there is asy mmetneal enlargement In doubt- 
ful cases, dissection should be earned out if 
the primary lesion is of a higher grade of 
malignancy , or if it is a recurrent process m 
the hp Dissection should also be considered 
m doubtful cases if the lesion is of large size, 
long duration, or of invasive character It 
should be remembered that a small biopsy or 
a single section may not give a true picture of 
the grade of malignancy , and due weight 
should be given to strictly clinical character 
istics commonly associated with rapid growth 

3 Neck dissection should not be earned 
ou t unless there is a considerable degree of con 
fidence that the local process in the Up has 
been or can be cured 

4 The routine suprahy oid dissection, uni 
lateral unless the hp lesion extends to the 
mtdhne, is probably as extensive operation as 
is necessary, provided it is properly performed 
When there is obvious node involvement, a 
more extensiv e operation may be desirable 

5 Follow-up observations should be ear- 
ned out intensively after neck dissection, with 
special attention to lymph node areas of the 
opposite side of the neck, and beyond the 
limits of the dissection Secondary dissec- 
tions are often successful if they are under 
taken promptly 

6 It is difficult to define the border line be 
tween operability and inoperability m the 
cervical nodes Fixation of nodes to the jaw 
or muscles or great vessels, extracapsular m 
volvcment, or multiplicity of nodes, especially 
if bilateral, argue for incurability While oc 
casional brilliant results may be achieved m 
apparently incurable cases by very radical 
procedures, such as jaw resection and the like, 
it is doubtful whether enough such favorable 
results ensue to justify the greatly increased 
operative mortality which inevitably follows 
the frequent employment of these measures 
We have had no experience with combinations 
of surgery and interstitial radiation such as 
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Fjg i Method of tying tn catheter with wire pipe 
cleaners 


ter therefore to rely on the total quantity of 
urea excreted rather than on the percentage and 
to regard the result of the test as bad unless 
more than one tenth of the original dose of urea 
be eliminated in each hour In as essing the 
result of the blood urea it must be remembered 
that a me is likely to occur only when the dam 
age to the kidney is considerable A percentage 
of urea below 50 is therefore no proof that the 
renal function is unimpaired If howe\er the 
reading 1 over 50 this will constitute definite 
evidence that the kidne\s are deficient 

It cannot be emphasized too strongly that the 
results of the renal function test must always be 
correlated with information obtained from the 
clinical examination of the patient However 
valuable the aid that the laboratory lends it is 
upon the clinical examination of the patient that 
the final decision as to whether it is or is not safe 
to operate finally rests The fallacies that be«et 
all renal function tests are numerous most of 
them being due to the fact that the kidneys do 
not work at full pressure m other words their 
potentials is greater than that shown by any 
given test It is this failure on the part of labora 
tory tests to estimate satisfactorily the reserve 
power of the kidnev that is their chief limitation 

During the period of preliminary drainage 
everything should be done to encourage urinary 
excretion by the ingestion of larger quantities of 
fluids As a rule all that is necessary is to instruct 
the patient to drink as much between meals as 
possible Should however the fluid intake still 
remain unsatisfactory fluid must be admims 
tered by other routes (per rectum subcutane 
ously or in serious cases intravenously) 

TIIE INSTRUMENT 

The instrument that has superseded all others 
m my own clinic for per urethral resection of the 
prostate is a modification of the McCarthy resec 
totome (Fig 2) The majority of these modifica 
tions have been introduced by Mr Ogier Ward 
and Mr Schranz of the Gemto-Unnary Manu 
factoring Company (Fig 1) 3 he sheath as in 


the case of the more recent American, types t$ 
metal outside with the exception of the bakehte 
beak a modification that allows of easier intro- 
duction The length of the beak has been short 
ened, and to the end of it has been fitted an in 
dined plane which has the effect of pushing for 
ward the loop as this is wound out of the sheath 
into the cutting position Aot only does this 
allow of its taking a wider sweep, but also of its 
remaining in the field of view, and under better 
control The tw 0 taps on the irrigating channels 
have also been replaced by a single stop-cock, 
which according to its position allows of inflow 
or outflow only or else shuts off altogether the 
irrigating fluid This is a considerable advantage 
in an operation in which attention has to be 
directed to so many different details Since larger 
pieces of prostate can be cut away through the 
wider excursion of the loop it is possible to work 
with a smaller sheath than formerly was the case 
and one of the \o 26 Charriere scale will be 
found to be \ ery efficient Through the use of a 
smaller instrument this risk of damage to the 
urethra is considerably lessened 


TECHNIQUE OF OPERATION 
Not only has the rcsectotome been considerabh 
modified but also the technique of the operation 
If a sagittal section of the bladder urethra and 
rectum be examined (see Fig 3) it will be seen 
that there are two areas of danger that is to say 
positions, in which the loop if it makes too mae 
an excursion runs the risk of cutting into impor 
tant structures The first of these is in the region 
of the trigone Resection here may end in the 
subtngonal structures being exposed and in the 
operation being followed by extensive suppura 
(ion in the space of Denonvilhers I am C0I \ 
vinced that certain instances of long continued 
suppuration among my earlier cases were due to 
infection of this space The second dangerous 
area is the junction of the prostatic with the 
membranous urethra It is in this area that the 
urethra lies in closest proximity to the recUm 1 
In 2 of my cases resection has been followed by 
the passage of urine per rectum Fortunately, 
the recto urethral fistula so formed soon heale 
spontaneously in one ca«e through the help ® * 
temporary suprapubic drainage and m the otner 
by' means of the indwelling catheter alone 
If these two complications of extensive sup 
puration and recto-urethral fistula are to 
avoided, great control must be exercised over me 
excursion of the loop The danger area ot the 
junction of the pros ta tic and membranous urem™ 
can be avoided by keeping the upper part ot w 
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Tig Modified McCarthy instrument An inclined plane has been fi-ted to the 
beak of the sheath which has the effect of pushing the loop forward For the inlet 
and outlet irrigating channels a single control has been substituted 


veruraontanum as a fixed point throughout the 
operation, and never extending the cuts below 
this level The second danger of opening into the 
subtrigonal tissues is avoided by adopting what 
Mr Ogier Ward has termed ‘ the method of sub- 
vesical resection of the prostate " In introducing 
this technique, he has pointed out that after the 
operation of prostatectomy by enucleation, the 
space that is left is quite different from that left 
after an ordinary per urethral resection The 
cavity from which the prostate has been enu 
cleated connects with the bladder through a com 
paratively small opening, and little if an> damage 
has been inflicted on the tngone If, m carry mg 
out a per urethral resection we imitate this con 
dition, and instead of allowing the loop to inflict 
damage on the tngone with each cut, only allow 
it to enter the bladder m the mid posterior line 
not only will the risk of severe sepsis be avoided 
but also the highly v ascular trigonal mucosa be 
left undamaged To achieve this, it is necessary 
to reject tissue from around the prostatic urethra 
and from beneath the trigone without cutting 
into or in any wa> damaging this structure, ex 
cept to a very limited extent m the neighborhood 
of the posterior midline 
The resection is earned out as follows Begin 
mng in the mid line posteriorly, the loop is first 
placed over the intravesical projection in the 
usual manner, until it is hidden from view , one or 
two such cuts are usually all that is necessary 
After this the loop is not again allowed to enter 
the bladder cavity , but from now onward is kept 
in sight pressed against the prostate itself withm 
the urethra) cavity and at a level immediately be 
low that ol the internal meatus Simultaneously 
with the turning on of the current, the loop is 
embedded in the tissues by pressing the beak of 
the sheath firmlv m the required direction, and 
making the cut from there downward to the 
upper limit of the verumontanum These cuts 
resect chiefly the lateral lobes but must be con 


tinued well round, so as to include the front of 
the gland on both sides From time to time 
hemorrhage is stopped by the substitution of the 
ball electrode for the loop, and the coagulating 
for the cutting current At the end ol a per 
urethral resection conducted m this manner, if 
the instrument be withdrawn so that the objec 
tive of the telescope lies at the level of the veru 
montanum, one finds oneself looking into a recess 
which has been excavated beneath the bladder, 
and at the top of which there is to be *een a com 
paratively small opening into the bladder, m 
other v ords, the condition produced is very $imi 
lar to that existing after an enucleation Sooner 
or later a stage is reached when further cutting 
into the lateral lobes becomes mechanically im 
possible The operation mav now be considered 
to have been completed 



Fig 3 Sagittal section through prostate and rectum 
shoeing the space of Denonvilhers lying beneath the tn 
gone and the proximitj of the rectum to the urethra at the 
apex of the prostate 
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talectomv In one \ ery Bad case, a patient with 
set ere myocardial degeneration operated on by 
me, I omitted Bus step, although patient sub 
stood the shock of the resection, he died y weeks 
later from a suppurating epididymitis 

POsTOPERATIX E CAKE 

The final step m the operation has been the 
tying in of an indwelling urethral catheter 
For this purpose I generally use a whistle 
ended rubber catheter with two lateral eyes 
This can be inserted through the sheath before 
it is withdrawn and is tied in in the same wav 
as a catheter used before operation As soon 
as the patient has returned to bed the catheter is 
connected up with a St Mark s Hospital irngat 
ing apparatus (Fig 4) This allows of the bud 
der being washed out frequently sunpty by 
manipulating the two dips on the rubber tubes 
fig 4 Marl »ho>piul irrigating system for mdwelh g fitted to the k shaped connecting piece It is the 
atheters duty of the nurse to ensure that drainage is satis 

factory and that the catheter has not become 
One of the difficulties that operato s base blocked by blood clot If due attention has been 
always experienced has been the extraction of paid hemostatis at the conclusion of the opera 
1 \ Under* of tissue that hai e fallen into the blad tion this is easily achie' cd, and rn 14 or 4S how 
der \ variety of patterns of forceps base from all Weeding will have stopped The precise na 

time to time been advised for extracting these, ture of the antiseptic employed is of less tmpor 

but in mv opinion the easiest method is that prac tancc than its mechanical action in washing out 
fired with the new form of McCarthy rcsecto- the bladder Whenever bleeding is greater ttora 

tome T he telescope and loop arc remov ed and a jt shou’d be an occasional washout with hot 

connecting piece between the sheath and a silver nitrate is useful as a hemostatic measure 

Bigelow cvacuator arc fitted on This allows of Since the maintenance of a good output of 
tragments of prostate that have faflcn into the urine is an essential part of postoperative treat 
bladder bnn^ sucked into the bulb in the same ment it ts important that the patient sho Id le 
wav as fragments of stone are extracted during the encouraged to dank as much fluid as possibe 

i peraiion of bthotnty It is of importance that Should the intake be unsatisfactory the 
this extraction be thorough smcc the eye of the fluids must be supplemented hi fluids adtnnus 
indwelling catheter Kill otherwise be occluded tered per rectum subcutancou iy, or, in non 
during the subsequent drainage urgent cases intravenously 

A ncsthma I much prefer for anesthesia the rhe length of time that the catheter is left in 
use of alow pinal inesthctic Not only docs this the urethra will depend on several factors the 
obviate any necessity on the part of the operator duration of hemorrhage the several 0/ sepsis 
to conclude the operation within the shortest and the amount of tissue resected at the vp«a 
time possible but it reduces the likelihood of lion If tl e patient is comfortable and no u elhn 
hemorrhage In a resection carried out under a tis is present I prefer to leave the catheter in 
general anesthetic bleeding is always more position for a week or even todays IVTien it 
marked than m one performed under spinal anes been withdrawn continuous drainage is 
thesia The only disadvantage of a spinal anes- by intermittent catheterization in order that t 
thesia is that the vasoligature performed after amount of residual may be measured ana 
resection in order to reduce the n k of cpiduly bladder washed out Only when the emptying 
mitts may not be entirely painless This tli»ad the bhdder is considered satisfictoO and 
vantage, however can easily be overcome by the unne clear should the patient be mstwarg 
additional use of a local ane thetic It is in my from hospital cojipucatjons 
opinion an advisable step in the operation since . c 

the risk of epididymitis appears to be at feast as The main complications of a per ure * h ™ . , >e 
great after per urethral rejection a* *. 5 ter pros- tion renal failure sepsis and bemorrnag 
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already been dealt with All that need be referred 
to here is the treatment of cases in which hemor 
rhage and sepsis are so sev ere as not to respond to 
usual methods 

Severe hemorrhage mav be either reactionary 
or secondary bat the former a tH seldom be met 
with if proper attention has been paid to hemo 
stasis before the patient leases the operating 
theatre The mam anxiety of the medical man 
responsible for the safety of the patient who is 
bleeding more than he should is to maintain the 
bladder drainage Fortunately, the type of 
catheter used allows of clots being ejaculated 
through the terminal opening by the use of a 
bladder s\ ringe It may happen, however, that 
so much bleeding has taken place as to cause clot 
retention Before resorting to opening the blad 
der above the pubis it is worth while attempting 
to digest the clot by injecting 2 ounces of glycerine 
of pepsin In certain cases it will be found that 
after injecting this fluid the clots have been 
sufficiently digested to allow of their evacuation 
through the catheter If, however, catheter 
drainage is no longer satisfactory no hesitation 


need be felt in opening the bladder above the 
pubis and inserting a tube 
Serious sepsis must be treated b\ frequent 
bladder irrigation and by the use of either calcium 
mandelate or sulfanilamide Should severe m 
fection have occurred prior to operation, and the 
patient be of the type who will resent the pres 
encc of an indwelling catheter, it is better to carry 
out n preliminary drainage m order to get the 
bladder into a healthier condition Provided all 
obstruction has been removed a suprapubic fis 
tula will close within a few days of the removal of 
the tube, and the duration of convalescence is 
very little increased by the carrying out of a 
suprapubic drainage No hesitation need be felt 
therefore m making this addition to the opera 
lion if the patient be intolerant of mstrumenta 
turn, if a prolonged period of drainage be necessary 
if pre operative sepsis is severe or if hemostasis 
at the conclusion of the resection is considered 
unsatisfactory 
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D URING the past lew years there his 
been agradual but y cry definite change 
in the method of handling the patient 
v, ith gastric and duodenal ulcer There 
has been the change from the situation in which 
opinions were divergently divided into those ad 
\ocating surgery for nearly all ulcers and those 
advocating non operative measures except when 
urgent complications such as perforation obstruc 
tion or malignant degeneration occurred I here 
is \er> little di agreement todav with the more 
modern attitude that no uteers are primarily sur 
gical that all ulcers should be given a trial of non 
operative treatment and that all patients with 
ulcers should have surgical treatment only as the 
ulcers fail to respond under the trial of medical 
measures I’racticalk ev ervone is in agreement 
with the surgical indications which we have fre 
quentiy discussed nameh ulcers which arc 
intractable to medical management those m 
which two or more gross hemorrhages have oc 
curred in spite of good treatment those which 
have perforated pvlonc obstruction which is not 
amenable to medical management and gastric 
ulcers in which the question of malignancv cannot 
be definitelv settled 

Although the relationship of surgerv to non 
operative measures has been quite definitely 
established there has been lack of agreement dur 
ing the past few vears as to the dcsirabilitv of 
employing conservative operative procedures 
such as gastro enterostomy gastroduodenostomv 
or various forms of pvloroplasty with or without 
the excision of the ulcer or whether or not more 
radical procedures such as subtotal gastrectomy 
should be employed 

It seems to us that subtotal gastrectomv has 
now been more and more generalh accepted 
throughout this countrv and England the two 
countries in which acceptance of the method 
when first advocated by continental surgeons 
was most strenuously resisted 
There were certain psychological reasons that 
made the acceptance of subtotal gastrectomv for 
peptic ulcer difficult for all of us It was particu 
larly difficult for everyone to accept the plan of 
removing large portions of the stomach for an 
from the Dcpartme t of Surge y The L hey Cl c 


ulcer no larger than one s little finger nail It 
was particularly difficult also to accept this pro- 
cedure when many of the patients with the lesion 
although uncomfortable were able to be up and 
about and with the aid of alkalies and frequent 
feedings to struggle through the years suffering 
only periodic attacks of discomfort and disability 
It was further difficult to accept this radical 
operative procedure because up to the time that 
one becomes expert with it the mortality rate is 
distressing and a fatality in a patient who is not 
in a condition of acute abdominal emergency 
who is able to be up and around and at times at 
least to support himself partially is a particu 
lark depressing and distressing one For these 
reasons it was but natural that subtotal gas 
trectomy as a method of surgical treatment for 
gastric and duodenal ulcer was accepted onlj 
after having met with considerable resistance 
and among the prominent rcsisters it is but fair 
to sav that wc ourselves were included 
Haberer and Hnsterer who did pioneer work 
in I urope and in this country and Berg Lewis 
sohn and Strauss de«erv e a great deal of credit 
for their persistent adv ocacv of this method of 
surgical treatment in the face of vigorous and at 
times almost bitter criticism 
It is being more and more accepted as we have 
repeatedly said that conservative surgical pro 
ccdures such as gastro enterostomv and pvloro- 
plastv are no longer justifiable as routine opera 
lions for patients with gastric and duodenal ulcer 
The too frequent occurrence of gastrojejunal 
ulcer so intractable to medical management and 
the occasional incidence of gastrojejunoconc 
fistula a lesion with a disturbing mortality rate 
has led a great many surgeons to avoid the routine 
use of these conservative procedures 

While we feel entirely in sympithy with tne 
selection of subtotal gastrectomv as the methoa 
of choice in the surgical treitment of duodenal 
and gastric ulcer nevertheless we think that les 
our attitude be misinterpreted it is but lair 
say that occasional cases will an e in whicn 
would be unsafe and unwise to apply sumowi 
gastrectomy It would be a mistake we e i 
for anyone dealing with gastric and du [ , 

ulcer to take the attitude that all patients witn 
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Fig 1 This roentgenogram shoos the small amount of stomach left after the sub 
total gastrectomy »ow employed at the dime Isote how well these anastomoses 
w ithout entero enterostomy dram 


gastric or duodenal ulcer regardless of their age, 
condition weight or location of the ulcer should 
be submitted to subtotal gastrectom) We be 



Jig 3 Diagrammatic sketch of the principle of the 
{{ofmeister procedure Note the closure of the upper half 
of the transected stomach the anastomo is established at 
the loti er half and the loop of the jejunum buttressed over 
the upper closed half of the stomach In this illustration 


Ueve -very strongly that in bad risk. cases it is 
infinitely better to perform an operation with 
which one is not as well satisfied but to which is 



tbe prorimal portion of the jejunum is shown attached to 
the greater curvature of the stomach This is occasionally 
done when the position of the jejunum is such that the 
jejunum falls naturally m this relationship but more fre 
quently the procimsl loop of the jejunum is anastomosed 
to the lesser curvature of the stomach 



5°o 


SURGI R\ G\NICOLOG\ ANI) OBSTETRICS 



l'g 4 



Fig S 


Fir 4 In the insert shown in I he lower left hand corner 
the relation of the incision to the stomach and duodenum 
can be seen We have routinely emplojed a left rectus 
incision because it permits an easier approach to the gastric 
» essefs high up on the lessee curvature U ah the traction 
tape applied to the stomach as is shown in Figure $ the 
duodenum is pulled up and toward the middle line so that 
approach to it through the left rectus incision is quite easy 
\lthough resection can be done readily either through a 
mi lime or right rectus incision it is our experience that it 
is easier to mobilize the duodenum to ard the left and to 
deal with it sat isfact only than to mobilize high lev els of the 
lesser cun ature and the esophagus to the n ht and to deal 
\ it h them satisfactorily through a right rectus incisiox 
fn the main illustration note that particularly in duodenal 
ulcers one of the first things accomplished is to establi h 
the relationship of the ulcer in the duodenum to the com 
mon bile duct This is most important We have seen 
duodenal ulcers so close to the common bile duct that when 
the duodenum was resected unsatisfactory amounts of 
duodenum remained to be turned in For that reason one 
of the f rst steps in total gastrectomy is to demonstrate 
the relationship of the ulcer to the common bile duct 
Fig 5 The linger is show n entering the lesser peritoneal 
cavity by breaking through the gastrohepatic omentum 
and emerging through the gastrocolic omentum Note in 
the insert the introduction of a strip of gauze traction upon 
w hich pulls the duodenum up out of its deep location in the 
right upper quadrant so that the duodenum approaches 
the midline and can be dealt w ith readily This greatly 
simplifies exposure of the duodenum 


attached a lower mortality rate We believe from 
our experience that occasionally there are patients 
with indurated ulcers low in the duodenum close 
to and even involving the common btle duct with 
a marked degree of pvloric obstruction in whom 
subtotal gastrectomy cannot be done with safety 
because of the fact that there would be insufficient 
duodenum left for safe inversion of its end In 


such a patient the operation of Fmsterer here 
described in Figure 16 in which the ulcer is left 
in place occasional cannot be done because ot 
the fact that the py lorus is obstructed and the re 
maintng stump therefore will not drain We 
think that every patient with ulcer who is ap- 
proached surgically should be considered as to the 
possibility of subtotal gastrectomy and estimate 



LAUEY MARSHALL SUBTOTAL GASTRECTOMY FOR ULCER 



Tig 6 Partial ligation of the vessels in the gastrocolic 
omentum and the separation of the loner end of the 
stomach from its attachment to the pancreas is shown Note 
again the value of the traction tape 

Fig 7 Further ligation of the vessels along the greater 
curv ature Note non the separation of the duodenum from 
the head of the pancreas Separation of the duodenum from 
its retroperitoneal attachment is accomplished much more 
easily from below upward by rolling the duodenum upward 
than from abov e dow nw ard 

Fig 8 With the vessels in the gastrocolic omentum 
ligated and the duodenum freed from below and behind 
the vessels of the lesser curvature in the gastrohepatic 
omentum are now ligated Note the dotted line showing 
the level at which the stomach is to be resected Note also 
that the peritoneum has been incised over the common bile 
duct to show its relationship to the ulcer 

upon the basis of his general condition age, 
weight, and the location of the ulcer, and then 
onh should the operative procedure be selected 

In a follow up stud) of 200 cases m which 
subtotal gastrectom) has been done for ulcer it 
has been demonstrated to us that the end results, 
at least so far, are superior to those obtained b\ 
the use of the more conservative procedures, 
namelv , a gastro enterostom) or p) loroplast) 
There are fewer recurrent ulcers and the incidence 
of digestive difficult) after operation is also 
greatl) lessened 

It has seemed to us that it would be of value 
to present in illustrations and legends the tech 
mque of the now relativelv standardized subtotal 
gastrectom) to which we have come after a con 
siderable experience with various tvpes of opera 
tive procedures Up to September 2S, 1938, we 
have handled 362 cases 

It has also seemed to us that it might be of 
value, comfort, and perhaps encouragement to 




other surgeons to report our mistakes and to 
state that there has been no operation m our 
experience in which it has been more difficult for 
us to overcome complications and in which it has 
been more difficult to reduce mortaht) than in 
that of subtotal gastrectom) It seems to us that 
there is no operation in which a relativel) large 
experience and frequent practice is more im 
portant and more necessar) than that of subtotal 
gastrectom) if the mortaht) rate is to be reduced 
and kept low 

There is no operation with which we have had 
experience in which co operation between gastro 
enterologists in the preparation of the patient and 
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Fig q In the insert in the upper left hand corner the 
stomach is shown freed and with all of its vessels ligated 
In the main illustration the duodenum has been severed 
and turned in an 1 a few more vessels are being ligated in 
the gastrocolic omentum to control all blood supply up to 
the level of the dotted line show n in the insert the level of 
transection of the stomach Note in the main illustration 
the relationship of the middle colic artery in the mesentery 
of the transv erse colon 

Fig 10 The two methods employed inclosing the duo 
denal stump a and b The duodenum is grasped between 
a Ochsner clamps and severed between these clamps 
with the cautery the ends being sterilized care being 
taken to leave in the lover clamp a small grasp of duo 
denal tissue The free duodenal tissue projecting above 
the level of the clamp is then clamped with a row of Mbs 
forceps The first Allis forceps as shown in a a is taken 
off and a continuous catgut stitch continued As each 
Allis forceps is taken off a lock stitch is applied until the 
entire duodenum is closed \ continuous catgut stitch 



now buries this crushe I region and a reinforcing layer of 
interrupted silk mattress stitches is then applied In b 
the method noi most commonly employed in this clinic 
is shown \s in a the duodenum i grasped by z Och nrr 
clamps and is severe! by burning with the cautery be 
tween these two clamps and the lower clamp is remo ed 
Follow ing the remov al of t he Ochsner clamp the ends of the 
duodenum will remain stuck together Allis forceps are 
used to pick up the duodenum one end is gently opened 
and a suction apparatus is immediately intro luce 1 to suck 
out its content The open end of the duodenum is Ihen >n 
verted b> a continuous Connell in out and ove rs tr ten 
This is returned to invert the first lajer and a Ihiixi ia)e 
of interrupte 1 mattress silk sutures as shown in b 15 
then introduced 

One of the most important steps in subtotal gastrecto y 
is the preservation of sufTcient duodenal stump so in 
it can be accurately inverted and adequately sutuie 
that there is no danger of leakage from it Either ol in 
methods preserves the entire available duodenum 
method which involves over and over suture of a clamped 
duodenum using up from to i inch of the duodenum > 
result in such a short stump of duodenum remaining 
inversion and closure must be done under tension 

Fig 1 1 \\ ith the duodenum closed and v ith the b 
supply of the stomach ligated the stomach turn y^ 
ward over the left edge of the wound and as shown 
insert in the upper left hand corner the von 1 eiz 
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clamp is applied inserting as it does as shown m the main The ligament of Trcitz not shown in this illustration is 
illustration two rows of non absorbable metal clips between now located and a long loop of the jejunum brought up 
which one may burn with the actual cautery to transect the over the transverse colon to be approximated to the lower 
stomach Note that the stump of stomach is held by Bab half of the transected stomach As is shown m a this loop 

cock forceps so that it does not retract into the left hypo of the jeiunum is attached to the posterior wall of the 

chondnum stomach by a layer of interrupted black silk sutures The 

Tor purposes of illustration no gauze is w rapped around jejunum is incised through all of its coats for a distance to 
that portion cf the stomach which is to be removed but in correspond to that portion of the stomach which is to be 
the actual operation a protecting strip of gauze is wrapped anastomosed to it 

around the Ochsner clamp at its pyloric portion After this procedure a small opening is then made with 

Note also that the wound edges are protected b> the scissors in the lower portion of the stomach of sufficient 

cellophane pads which we employ and have described a size to admit only a suction tube into the gastric stump 

single strip of cellophane being placed between two layers \\ ith this suction tube before any larger opening is made 

of gauze about 18 inches square The edges of the gauze the gastric stump is sucked thoroughly dry of its content 

are hemmed by the nurses autoclaved and before using When the stump is thoroughly dry that portion of the 

soaked in salt solution Upon wetting these pads the> be stomach containing the clips is cut away for the entire dls 
come soft and pliable and cling read lly to the edge of the tance which is to be anastomosed to the jejunum As 

wound as they are draped around it to protect the wound shown in b a second layer of a continuous posterior row of 

We have used these pads now for some years and feel cer locked catgut stitches is applied between the stomach and 

tain th it they ptay a considerable part in protecting wound the jejunum The posterior layer of continuous locked 
edges from contamination stitches is continued in c as an in out and over Connell 

1 ig 12 The upper half of the gastric stump which has suture in order to complete the inner row of anastomotic 
been closed by the clips in the von I etz sewing machine is sutures 

closed first by a continuous row of catgut sutures then by We feel sure that it is not necessary to get out all of the 

inverting this row of sutures with another layer of con metal brads as we have repeatedly made this anastomo is 

tinuous Cushing s catgut sutures and finally by an inter over metal brads left in the cut edge of the stomach ahd 

rupted layer of mattress silk sutures as shown in a have never seen any bad results from it 

in the management of the active stage of the ulcer pulmonar) complications wound infections, and 
before coming to surgerv is more necessary than obstruction after operation 
in this one Certainly there is no operation in We have passed through several phases of the 
surgery in our experience in which the tvpe of employ ment of different types of anesthesia Our 

anesthesia plav s a greater part not onlv in relation first operations were done under t ther and it soon 

to the case with which the operation can be done became ev ident that this tvpe of anesthesia was 

but more particularly to complications such as not desirable due to the length of time necessarv to 
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Tig 13 a The completed Connell catgut suture with 
the upper end of the stomach closed In b the anterior row 
of catgut sutures is covered by a row of interrupted black 
silk sutures Note the method in b of buttressing the 
jejunum over the upper closed half of the stomach by 
placing silk stitches between the posterior and anterior 
wall of the stomach and the jejunum thus securely rein 
forcing this suture line « ith the buttressed jejunum 
Jn c the complete anastomosi is seen the loner half is 
occupied by the anastomosis the upper half of the stomach 
serving to buttress the excess jejunum over the closed 


upper half of the transected stomach Note also that as 
the last stitch on the lesser curvature 1 tied a tab of 
gastrohepatic omentum is tied in it to reinforce the an le 
and to su pend the suture line and in the lower angle like 
wise a tab of gastrocolic omentum is tied into the last lo er 
stitch to reinforce this angle This mav also be seen in the 
lov er angle in a Thi we believe has been a valuable pro- 
cedure in suspending the line of anastomosis an 1 in rein 
forcing the upper and lower angles 

Fig 14 This shois the Ifo/mei ter anastomosis com 
pletcd In it may be seen the closed duodenal stump the 
jejunum buttressed over the upper half of the stomach the 
gastrohepatic omentum tied into the upper angle and the 
gastrocolic omentum tlid into the lower angle of the 
anastomosis 

One of the purposes in presenting this illustration is to 
mention particularly the length of the jejunal loop ntcr^- 
sary to approximate it to the tran ected end of the stomach 
without tension One must realize when the length ot 
jejunum required is estimated that when the anastomosis 
between the jejunum and the stomach is made the stomach 
is under tension pulled as it is dov m into the wound On* 
must also realize that after the anastomosis is made the 
stomach will retract into the left hypochondnum and that 
if a short length of jeiunum is brought up ov er the trans- 
verse colon to anastomose to the cut end of the stomach 
w hen that structure retracts the suture line may be under 
considerable tension It 1 therefore very important we 
bebex e to pull out plenty of jejunum and then to pull oui 
quite a httic more alio v ing for this retraction of the stom 
ach into the left hypochondnum \\ e hav e seen no disao 
vantage in the long jejunal loop Here the proximal loop 
of the jejunum is sho n anastomosed to the lesser cun a 
ture of the stomach as is so frequently our cu tom 
also that no jejunojejunostomy is employed 


complete mam of these complicated procedures anesthesia were necessarj in order to obtain re 
and due to the fact that undesirable depths of taxation sufficiently adequate to get the exposure 



LAHFY, MARSH Alt SUBTOTAL GASTRECTOMY TOR ULCfR 


S°S 



Hg is Although w e now prefer antecolic anastomoses 
of the jejunum to the cut end of the stomach there will he 
cases occasionally in which because of a short jejunal 
mesenteo or a very thick fat omentum it will not be 
feasible to make satisfactory antecolic anastomo es For 
that reason this illustration is shown depicting the method 
of making posterior anastomoses and as shown in the 
insert in the right upper corner the method of attaching 
the cuff of the mesocolon to the stomach above the line of 
anastomosis to make the anastomosis within the greater 
peritoneal cavity In our experience there will be cases 
occasionally in which it will be almost impossible to ac 
complish this attachment of the mesocolon to the stomach 
above the line of anastomosis 

Fig 10 The method of resection by exclusion according 
to Tinstercr This has proved a very useful procedure for 
us in patients in w hom the ulcer was so close to the common 
bile duct that it did not seem feasible to undertake its re 
moval It has likewise proved valuable in bad risk patients 
in whom it did not seem feasible to spend the time neces 
sary for the dissection of an indurated adherent ulcer on 
the posterior w all Vote that the stomach has been cut off 
proximal to the pjlorus and turned in d subtotal gas 
trectomy will then be done up to the level shown by the 
dotted line U e hav e employed this procedure in ig cases 
It has been quite satisfactory In 15 such patients followed 
the end results have been just as satisfactory as those in 
whom the ulcer had been removed One must not employ 
this procedure unless it is certain that there is no pyloric 
obstiuction Unless there is free drainage through the 



pylorus fluid will accumulate in the small gastric stump 
and rupture the sutured end of the distal gastric stump 
Failure to realize the presence of a sufficient degree of 
p>lonc obstruction to interfere with drainage brought 
about the only fatality which we have had in the 19 pa 
lients in which the Finsterer resection by exclusion was 
applied 


with which to do high gastric resections Follow 
ing the abandonment ol ether wc employed spinal 
anesthesia in the form of spinocaint The disad 
vantage of this anesthesia was its inadequate 
time length Often these patients under spino 
came would come out of their anesthesia at the 
end of an hour to an hour and a quarter, at the 
latest an hour and a half This was particularly 
undesirable since at this time many of the patients 


frequently had marked drops in blood pressure 
In spite of this, it was still necessary to administer 
a general anesthesia and carry these patients into 
considerable depths in order to maintain the re 
taxation necessarv to do high sutures m the ex 
tensive resections This combination of anes 
thesias, therefore, was soon given up and ne 
turned to intratracheal ethylene combined with 
regional anesthesia and splanchnic block This 
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pro\ ed to be n xerx satisfactorx anesthesia Man} 
subtotal and some total gastrectomies were done 
under this form o! anesthesia While intratracheal 
ethxlene alone did not provide sufficient relaxa 
tion for the comfortable performance of high 
subtotal gastrcctoim quite adequate relaxation 
was obtained when a regional infiltration with 
novocam was added and when to this was added 
novocain splanchnic block greater relaxation and 
less drop in blood pressure were secured 

It was not however until the adxent of dilute 
nupercamc solutions as adxocatcd bx Howard 
Jones of London that a rcallx satisfactorj anes 
thesia xx as obtained for subtotal gastrectomx 
We haxe noxx emploxed dilute nupercamc spinal 
anesthesia in a t i 500 dilution for about 3 >cars 
in high upper abdominal operations with com 
plete satisfaction and it appears to be the ncarh 
ideal anesthetic particularlx for subtotal gas 
trectomx With dilute nupercame spinal anes 
thesia complete relaxation now can be obtained 
up to 3 or 3 hours and ex cn longer There hax e 
been no undesirable complications xxith this type 
of anesthesia and it is the opinion of our anes 
thetists that the drops in blood pressure arc cxen 
less, with nupercamc anesthesia than xxith the 
other types of spinal anesthetics pontocainc and 
noxocam for those who haxe had earlier expen 
ence with nupercame in spinal anesthesia it is but 
fair to state that the earlx use of nupercame 
anesthesia in concentrated solutions had asso- 
ciated with it manx serious complications xxhich 
haxe been oxercome bx the emplojment of the 
dilute solutions 

Before presenting the description of our tcch 
meal procedures in subtotal gastrectomx \xe xxish 
to sa> a few words regarding other types of opera 
tion for subtotal gastrectomx We haxe occa 
sionallx emploxed the Billroth I tx-pe of subtotal 
gastrectomx In our opinion howexer it has no 
place in the radical surgical management of peptic 
ulcer Due to the fact that the duodenum in 
duodenal ulcers which will represent the ma 
jority of the ulcers or 9 to 1 with xxhich xxe haxe 
to deal surgicallx is usuallx indurated and 
scarred as a result of the ulcer this structure is 
not well adapted under these conditions for 
anastomosis to the cut end of the stomach Due 
to the fact also that one is alwa>s interested m 
being able to bring the stomach oxer *0 that it 
can be anastomosed directl) to the open end of 
the duodenum there will be the constant tendency 
to leave sufficient stomach so that this can be 
done while the rexerse should be true If one is 
to accomplish the highest degree of relief for pa 
tients with intractable ulcer then extensixe re 


sections of the stomach must be undertaken and 
there must be no hesitation or uncertainty about 
the amount of stomach to be removed 
Tarlx in our experience a few of these patients 
were managed bx the Billroth II plan of procedure 
This operation is likewise open to the same cnti 
cism due to the fact as with the Billroth I there 
is the tendcnc) to leax e sufficient stomach so that 
the ends can be turned in and a gastro enteros- 
tomj established between the two Both of these 
operative procedures haxe been entirelx given 
up in this clinic for sex eral j ears 
Manx of our carl} subtotal gastrectomies were 
done b} the *0 called Pol} a method frequent!) 
spoken of in the literature as the ReichelPolu 
operation This operation has been quite satis- 
factor} but has been supplanted for some }ears 
in our hands bx the Hofmeister operation in which 
the upper half of the stomach is closed as shown 
in figure 2 and the jejunum anastomosed to the 
lower half of the cut end of the stomach This 
has as will be discussed the advantage of a 
shorter suture line and less danger of leakage 
In the beginning of our experience with sub 
total gistrectom} the anastomosis between the 
cut end of the stomach and the jejunum was made 
with the jejunum behind the transverse colon as 
a posterior anastomosis This necessitates the 
suture of the mesentcr} of the colon about the 
stump of the stomach in order to make the anas 
tomosis between the end of the stomach and the 
jejunum rest in the greater peritoneal caxitx 
\\ hen subtotal gastrectom} is sufficientlx hi„h so 
that an adequate amount of stomach is removed 
it is impossible in manx cases to suture the rent 
in the mesenter} about the stomach satisfactory 
and without angulation of the colon For that 
reason one of us (FHL) designed and pub- 
lished 1 a method of posterior anastomosis wherebx 
the proximal loop of the jejunum was trans 
planted above the mesocolon xxith but one Ioopoi 
the jejunum passing through the rent in the meso- 
colon thus cutting down the danger of obstruc 
tion to the proximal or distal loop For the pa 
few }cars posterior anastomoses have largei} 
been given up and as will be shown in the opera 
tixe illustrations practical!} all anastomoses be 
tween the cut end of the stomach and 
are now made antecohc in location This has® 
tincth lessened the incidence after operation 
obstruction to the loops of the jejunum goin„ 


:he stomach , _ „ 

Earlx in our experience when the jejunum 
m or fbe transverse colon in the antec 
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position and had been anastomosed to the cut 
end of the stomach, entero enterostomy was done 
between the loops This additional step to the 
operation was emplo>ed because it was feared 
that obstruction might occur at the point of 
anastomosis of the jejunum to the stomach That 
has been given up entireh for some years and 
antecolic anastomoses with long loops of the 
jejunum are done with no entero enter ostomy 
The reasons for this are (i) that it has been defi 
nitely proved to us that entero enterostomy is not 
necessary and is even undesirable If the purpose 
of subtotal gastrectomy is to remove the largest 
amount of acid bearing glands and to cause to 
flow into the stomach the alkaline upper jejunal 
contents for neutralization of any remaining 
acidity , then the addition of an entero enterostomy 
to a subtotal gastrectomy with antecolic anas 
tomosis will sidetrack the alkaline jejunal con 
tents into the jejunum, when it would be more 
desirable for these alkaline contents to flow into 
the stomach and there further neutralize acidity 
In the beginning of our experience with sub 
total gastrectomy the operative procedure was 
conducted with clamps upon the stomach to pre 
vent soiling For a number of years now all sub 
total gastrectomies have been done with no 
clamps whatever When one attempts to apply 
clamps well up under the left costal margin the 
application of these clamps will of necessity limit 
the height to which the resection can be done, 
and, if the clamps are applied and the stomach 
then cut off, because of its high location, there 
will not infrequently be slipping of the clamps 
and spilling of the contents Based upon our 
experience with these cases, we do not believe 
that it is possible to do adequately high subtotal 
gastrectomies, as shown in the roentgenograms of 


patients who have had subtotal gastrectomies 
(Fig i), unless these operations are done without 
clamps or with a special procedure done with 
special clamps as for instance the Shumaker 
clamps 

The accompanying illustrations with their 
legends so graphically illustrate the technique of 
the operative procedure that additional descnp 
tion is unnecessary 

It is our opinion that an operation of this mag 
mtude, should not be discussed without presenting 
the mortality rate which has occurred in a series 
of cases Up to September 28, 1938, 200 subtotal 
gastrectomies for ulcer have been done Up to 
2*^ years ago the mortality was 18 per cent, by 
far too high From 2 yi to years ago, the 
mortality dropped to 11 per cent which was still 
too high For the last year and a half the mor 
tality has been zero We have now done radical 
subtotal gastrectomy upon 51 consecutive pa 
tients without a single death That these are not 
selected cases is evidenced by the fact that out 
of 3,500 ulcer patients treated in the clime, 
only 8 per cent of the patients with duodenal 
ulcers and 23 per cent of the patients with gastric 
ulcers were submitted to surgery In order that 
there may be no misunderstanding about these 
figures, every one of these patients had been sub 
mitted to prolonged medical treatment which 
failed to relieve symptoms, all of the ulcers were 
posterior wall eroding ulcers, and included in 
these 51 cases were 8 gastrojejunal ulcers which 
necessitated resection of the jejunum as well as 
the stomach, and 1 gastrojejunocohc fistula 
which involved not only resection of the stomach 
and the jejunum but also resection of the terminal 
ileum ascending colon, and right half of the 
transverse colon 
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F RACTURLS of the pcKis are commonl\ 
regarded as very serious mjunes and 
nghth so because the pelvis is an clastic 
ring of heavy bone and when a person is 
subjected to sufficient force to cause a fracture of 
the p“l\is that force is also apt to cause other in 
juries which may be senous or even fatal How 
c\er in the majority of instances the fracture it 
self is not dangerous to life or even a cause of 
permanent disability and it is the injuries to the 
pehic viscera or the accompanying injuries to 
other parts of the body which ha\c given the pci 
a ic fractures a bad reputation 
Likewise it is generalK bclie\cd that the treat 
ment of fractures of the pchis is a ver\ com 
plicated procedure which demands considerable 
mechanical ingenuity on the part of the surgeon 
and great fortitude on the part of the patient 
\nd this belief is supported bv recent articles on 
the subject (Jahass Carruthcrs Stern I angan 
Jones Noland and Con well McBride Lcadbcttcr 
Roster and Kasman and Conwa\) and even by a 
rather cursor\ perusal of recent textbooks on 
fractures (Rev and Connell) More c ireful 
studv will re\eal that the elaborate pieces of appa 
ratus and apparenth difficult procedures lllus 
trated in the literature arc used onk in certain 
unusual fractures of the pchis in which the frag 
ments have been displaced in such a manner that 
good surgerv demands that an attempt should be 
made to improve their position before lhc\ be 
permitted to unite And one is \cr\ apt to forget 
that the great majorit\ of fractures of the pelvis 
are simple fractures without sufficient displace 
ment of the fragments to warrant interference 
and that those fractures require no specific treat 
ment 

During the past 6 vears 184 patients suffering 
from fractures of the pelvis were admitted to the 
Saint Louis City Hospital and it is interesting 
to note that 78 per cent of these patients were in 
jured in automobile accidents and that during the 
past 2 vears there has been a rather marked in 
crease in the number of such fractures The num 
ber in each vear is as follows 1932 27 cases 
1933 18 *934 1 1935 22 *93& 3 8 and 1937 
58 During this period we have had occasion to 
from Ihe Department of Surgery of the VV a h ngt n Inner ity 
School of Med cine and the St Lou City Ho p tal 
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trj various forms of treatment and have grad 
uallv simplified our procedures until we now be 
heve that our pelvic fractures are treated ade 
quatelv but are not overtreated and the pnncipal 
reason for writing this paper is to emphasize the 
fact that the great majority of fractures of the 
pclv is do not require any specific treatment of the 
fracture tnd are more comfortable and in general 
do better if they are simplv put to bed and given 
good nursing care and svmptomatic treatment 
In the past we have immobilized our pehic 
fractures in double plaster of pans spica casts 
These were abandoned for various forms of 
swathes and belts of which perhaps the hi 0 h 
water mark w as a belt made of a split section of an 
inner tube from an automobile tire which was 
prov ided w ith laces and enabled us to obtain anv 
desired amount of clastic compression In addi 
tion to the swathes and belts we have used van 
ous forms of slings suspended bv ropes and coun 
terbalanced by weights equal to about half of the 
weight of the patient The c were equipped with 
spreaders the spreader being wide where little 
lateral pressure was desired and narrow or absent 
when lateral pressure was indicated We have 
also combined the above with various tvpft ® 
traction on one or both extremities 
As our experience with these fractures has 
broadened w c hav e graduallv abandoned all forms 
of activ c treatment w hich had no specific purpose 
The methods which we now use will he discussed 
later and the reasons w ill be given for employing 
them . 

W hen confronted b> a severely injured patieni 
the first concern of the physician is the patients 
general condition If he is in 1 state of profound 
shock efforts are made to combat this without 
subjecting him to a phy sical and x rav evamina 
tion If a fracture of the ptlvis is suspected a 
x rav of the pelvis is indicated because by , no 
other means can one learn the details ol the trav 
ture If the pelvis is fractured it is important t 
learn whether or not the gtnito urmarv tract na 
been injured because ruptures of the urethra 0 
bladder if present demand immediate treaimw 
Consequent the urine (obtained bv catheters 
tion if necessary) should be examined assoon a 
possible If clear urine is obtained lesions of th 
Jjenito urmarv tract can be ruled out, but if the 
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urine contains blood or if blood is present m the 
urethra or bladder a gemto unnar> lesion is 
present and should be treated immediatel} 

A discussion of the treatment of fractures of 
the pelvis should consist of two par's (i) treat 
ment of the complications of fractures of the 
pelvis, and (2) treatment of the fracture itself 
1 Complications of fractures of the pehis Due 
to the fact that most fractures of the pelvis are 
due to violence which involves much or all of the 
bod>, these fractures are often complicated b\ 
other injuries which are frequently more impor 
tant than the pelvic lesion and usually demand 
immediate treatment, while the pelvic fracture 
can wait until the complications are taken care 
of It is be} ond the scope of this piper to discuss 
the treatment of the various complications, but 
the more important will be mentioned 

Probabl} the most important and a rather fre 
quent complication is surgical shock, and this w as 
the most frequent cause of death in our series in 
which the mortalit} was 7 8 per cent The degree 
of shock varies greatlj and when severe demands 
immediate treatment Then are man} fractures 
of the pelvis which occur in persons who are killed 
outright b} falls from a height, crushing injuries 
or automobile accidents which are never diag 
nosed The same is true of patients who die soon 
after admission to the hospital 
In patients with fractures of the pelvis the 
shock, if present in sufficient degree to cause con 
cern should receiv e immediate attention and the 
fracture of the pelvis maj be ignored for the time 
being After the patient’s general condition has 
improved sufficientl} to warrant interference, 
viscetal lesions and any accompan} mg fractures 
of other bones which ma> be present are treated 
The most frequent v isceral lesions are those of 
the gemto-urmar} tract These occurred in 23, 
12 per cent, of our patients and were diagnosed as 
follows Lacerations of the urethra, 3, perfora 
tion of the bladder, 4, contusion of the bladder, 5 
and gemto unnar> lesions of an undetermined 
nature, 11 This last group showed gross blood m 
the urine which cleared up after a few dajs The 
mortalit} is higher in the patients with gemto 
urinar} lesions (22 per cent in our 23 patients as 
compared with 7 8 per cent in the entire senes of 
184 fractures of the pelvis) 

A rather important and relatnel} frequent 
complication of fractures of the pelvis is fracture 
of other bones These are particularl} frequent 
in those due to automobile accidents When other 
fractures are present, treatment of these should be 
begun as soon as the patient s general condition 
permits and carried out along standard principles 


with due regard to the fact that the patient must 
remain recumbent while the pelvic fractures are 
uniting 

Rare complications are injuries of the rectum, 
thrombosis of large veins, and injuries of the large 
nerves In our senes there w ere no injuries of the 
rectum or of the great vessels and there was onl> 
one nerve injur} of sufficient importance to b< 
recognized This last w as an incomplete lesion of 
the sciatic nerve in which the paral}Sis cleared 
up spontaneous!} in a few w eeks 1 his is in sharp 
contrast to the findings of Lam, who stated that 
9 per cent of pelvic fractures were complicated 
b} nerve lesions We agree with Wakel} s opinion 
that the large size of the foramina of e\it in pro 
portion to the size of the nerves is probabl} re 
sponsible for the fact that the nerves are rarely 
injured at the time of the original injur} or en 
croached upon b} callus during the period of 
healing 

2 Treatment of the fracture itself From the 
standpoint of treatment fractures of the pelvis 
maj be divided into two groups (1) Those m 
which the position of the fragments is satisfactor} , 
and (2) those in which the position of the frag 
ments is not satisfactor} 

In the first group the patients are kept in bed 
and no specific treatment is indicated In the 
second group specific mechanical force is so 
directed that it will tend to correct definite de 
formities and to maintain the correction until the 
fractures have united sufficientl} to prevent a 
recurrence of the deformitv It is thus evident 
that a fairl} accurate diagnosis of the condition of 
the pelvis is desirable before treatment is in 
stituted and this is best obtained b> the v ray, 
because, while certain gross deformities mav be 
detected bv inspection or palpation, the details 
of the fracture remain obscure Consequentlv, we 
advise an anteroposterior roentgenogram of the 
pelvis before deciding on the method of treatment 
From this x ra} the given case can immediatel} 
be placed in one of the two groups alread} men 
tioned 

Gross displacement of large fragments which 
result in as}mmetr} of the pelvis demand correc 
tion if possible, but minor displacements are not 
considered to be of sufficient importance to de 
mand specific treatment unless the} involve the 
hip or sacro iliac joint or s>mph>sis pubis or 
encroach upon the birth canal m a female patient 

It is to be noted that the classification given 
does not take into consideration the location ex 
tent, or number of fractures present in the pelvis 
As a matter of fact the majorit} of fractures of 
the pelvis are multiple (70 per cent in our series), 
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vet approximately 7s per cent of all pelvic frac 
tures fall into group 1 and require no reduction 
and no immobilization other than rest m bed 
These include not onl\ isolated fractures of the 
pelvis in which the ring of the pelvis is not broken 
such as fractures of the wing of the ilium and frac 
tures of a single ramus of the pubis or ischium 
but al o fractures of both rami or the body of the 
pubis in which the pelvic ring is broken but in 
which there is no marked displacement of the 
fragments It also includes certain double frac 
tures of the pelvic ring such as the fractures of 
both rami on each side of the bodv of the pubis 
without displacement of the central fragment and 
occasional fractures of the Malgaigne tv pc with 
a complete fracture through the anterior portion 
of the ring and another fracture through the 
posterior portion in the vicimtv of and roughly 
parallel to the sacro iliac joint in which the frag 
ments are not displaced 

Why do these fractures require neither rcduc 
tion nor immobilization 5 They require no reduc 
tion because the fragments are not suflicientlv 
displaced to interfere with union or with function 
after union occurs They require no specific 
immobilization because the displacement when 
it occurs in pelvic fractures is usually due to the 
fracturing force rather than to muscle pull and 
not only has this force ceased to act but bv the 
time the roentgenogram has been taken the pa 
tient has been moved to the hospital and sub 
jected to more strain than will result from lying 
in bed until the fragments have united Con 
sequently , bed rest is all that is needed in the way 
of treatment of the fracture but during the first 


r 


*1 



patient taken after reduction of the fracture bv means 
of tractnn in a Hodden plmt 

week or so the pelvis mav be quite sore and move 
ments may be v ery painful In order to avoid the 
necessitv of lifting or turning the patient he is 
placed on a fracture bed during this period Such 
a bed is fitted with cross straps over the mattress 
which mav be tightened while the mattress is 
lowered for the use of the bed pan and general 
nursing care A pillow is placed under each knee 
to maintain the lower extremities m a position 
of moderate flexion A frame is placed on the bed 
and a horizontal bar is suspended above and with 
in reach of the patient in order that he mav hft 
his body with his hands and shift his position in 
bed at will If the patient is not comfortable 
traction of from 5 to 10 pounds is placed on each 
leg Skin traction bv adhesive is sufficient and 
the rope passes ov er pullevs at the foot of the bed 
In certain instances a strip of adhesive about 0 
inches w ide is placed around the pelv is but we do 
not use the adhesiv e or anv other form of binder 
as frequentlv or for as long a period as we have in 
the past because we find that our patients do 
just as well and are more comfortable without 

As soon as the fracture is sufficient^ healed to 
permit the patient to use a bed pan without pam 
(about 2 weeks) he can be moved to an ordinarv 
hospital bed which mav have a fracture boar 
placed between the spring and the mattress 
prevent sagging This also should be fitted wi 
horizontal bar to enable him to move about 
bed at will The patient mav be propped up in 
bed or sit up at will It is thus evident that the 
treatment is largely svmptomatic and it is 
lieved that the movements or positions wni 
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not cause undue pain will not cause displacement 
of the fragments or interfere with the healing of 
the fractures 

Depending upon the location, extent, and se\ er 
it> of the fractures, the patient is kept m bed for 
from 4 to 8 weeks At the end of this time he is 
gotten up on crutches and begins to walk with 
support In a w eek or 2 the crutches are discarded 
and a cane is used until the patient walks com 
fortably without it 

In fractures in which the fragments are sufli 
ciently displaced to interfere with function, an 
effort should be made to reduce the displacement 
and to maintain the reduction The methods used 
are traction lateral pressure or, rarely, manipula 
tion under general or spinal anesthesia 

The types of fractures which require especial 
attention arc (x) Separations at the sy mphysis or 
fractures through the anterior nng with spreading 
or rotation ol the ilia, (2) double fractures of the 
rami on each side with displacement of the middle 
fragment, (3) the double vertical fractures of 
Malgaignc with displacement of the lateral frag 
ment, and (4) fractures of the acetabulum 

In separation of the symphysis or fractures 
through the anterior nng, displacement may occur 
by rotation of one innominate bone so that its 
anterior portion is displaced upward and outward 
or the pelvis may be opened almost directly out 
ward in a manner similar to that in which a clam 
shell is opened In these fractures lateral com 
pression of the pelv is is desirable in order to push 
the two sides of the pelv is together, and also to so 
rotate the displaced lateral fragment that it will 


approach its normal position We have found 
that adhesive strapping and swathes cannot be 
depended upon to accomplish the desired result 
In order to obtain continuous lateral pressure on 
the pelvis the patient is placed in a canvas sling 
or hammock which passes under the pelvis trans 
\ersel> and the ends of which are suspended by 
weights equal to about one third of the weight of 
the patient The ends of the hammock are close 
to the midlinc of the body and it exerts consider 
able lateral pressure If it is desired to decrease 
the amount of lateral pressure, a wooden spreader 
is placed between the free ends of the sling and 
the amount of lateral pressure exerted by the 
sling varies inversely with the width of the 
spreader (Key and Conwell) At the same time 
we put traction on one or both legs If the 
sy mphy sis is rotated upward on one side, we place 
more traction on that extremity 

In double fractures through the anterior ring 
with displacement of the central or pubic frag 
ment we place the patient in a sling for a short 
time with traction on both lower extremities 
which are maintained in a position of moderate 
abduction and extension in an effort to pull the 
displaced fragment down to its normal position 
In the double vertical fractures of the Malgaigne 
type in which there is a fracture through the 
anterior ring and another fracture through or 
near the sacro-ihac joint there mav be a variable 
amount of displacement of the large lateral frag 
ment which carries the lower extremity with it so 
that this extremity is actually shortened in its 
relation to its fellow while its length as measured 
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I iK 3 Central fracture of acetal ulum «ith intrapcKic 
luxation of the head of the femur 


from the anterior superior spine of the ilium is not 
altered 1 he loose lateral fragment max also be 
rotated or exerted 

The upward displacement is probabh caused 
b\ the fracturing force but the muscles which 
pass upward from the loose lateral fragment to 
the lumbar spine and lower ribs tend to mam 
tarn the displacement and max be a factor in 
causing it \t anx rate the treatment indicated 
is to pull the loose fragment down to approxi 
matel> its normal position and to hold it down 
until union is sufTicientlx firm to prexent recur 
rence of the deformity This can be done bj 
making relatixtlx strong traction on the extremitx 
on the affected side This has been done In means 
of a well leg traction splint but our usual pro 
cedure is to place the leg in a Hodgen s splint and 
pull the extremitx doxxnward just as though the 



Tij, 4 Illustration of ca t with tumbuckle applied to 
patient with fracture as shown in I igure 3 The dotted 
lines show the approximate position of the bteinmann pins 



patient had a trochanteric fracture of the femur 
(rig 1) If there is no improxement m the posi 
tion as shown b> the \ rax picture taken at the 
end of 48 hours of strong traction it is probable 
that the fragments arc locked in their abnormal 
relationship and an attempt should be made to 
manipulate the fragment doxxnward under a 
general anesthetic while the traction is main 
tamed 

If there is also rotation or exersion of the lateral 
fragment it is probable that this will be corrected 
as the upward displacement is corrected b) the 
traction Howexer if the x rax film whichshoula 
be taken about 48 hours after the application 01 
the traction shows that there is persistent rota 
tion or exersion of the lateral fragment it J isev * 
dent that lateral pressure on the pelx is is indicated 
and the patient should be placed in a pelvic sling 
as noted in the preceding paragraphs while the 
doxxnward traction on the extremit) is mam 


3 Watson Jones has rccentb, published a method 
>x xxhich these fractures are reduced In placing 
he patient on a pelvic rest >n the lateral P 0S ' ,I0 | 1 , 
k double plaster of pans spica is then applied a 
he patient is maintained in the lateral positi 
n the cast until the fractures have healed 
lave not used Jones method but have obtai 
latisfactorx reduction and healing in our c 
n the method described here 1 he traction 
naintaincd for from 4 to 6 weeks dnd then 
■ xxecks further rest in bed the patient is gotten 
ip on crutches which are discarded as soon as n 
s strong enough to do without them 

The fractures of the acetabulum fall into 

;roups (1) simple fractures of the acetabulum 




LEYDIG, KEY FRACTURES OF THE PELVIS 



Fir 6 Left Fracture of the interior rim of the acetabulum Right Result after open reduction 
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without displacement, (2) central dislocations at 
the hip, and (3) fractures of the rim of the ace- 
tabulum with or without dislocation at the hip 
We believe that joint fractures usually do better 
if treated in traction, even when there is no 
appreciable displacement of the fragments Con 
sequentlj , these fractures are treated by traction 
for from 2 to 8 weeks, the period of traction var> 
mg directly with the seventy of the fracture If 
the head is not displaced inward the patient is 
simply put to bed and about 10 pounds of trac 
tion is applied by Buck s extension or the extrem 
lty is suspended in a Hodgen’s splint which, in 
the case of an adult, affords from 10 to 20 pounds 
of traction in a position of slight flexion and 
moderate abduction The amount of traction in 
creases as the suspending rope is inclined away 
from the vertical position 

In the central dislocations at the hip the head 
of the femur is driven inward fracturing the floor 
of the acetabulum and pushing the fragments 
before it into the pelvis If this fracture is per 
mitted to heal with the head in its abnormal 
position, a stiff and painful hip is obtained Con 
sequently , the head should be brought out to its 
normal position Usually the displacement of the 
head is not marked, and a moderate amount of 
traction (15 to 20 pounds) with the extremity in 
slight flexion and abduction is sufficient to reduce 
the dislocation and as the dislocation is reduced 
the fragments of the floor of the acetabulum tend 
to follow it and fall back into their normal post 
tions (Fig 2) 

It is to be noted that we do not advocate plac 
ing the finger in the rectum and attempting to 
push the fragments of the floor of the acetabulum 


outward into their normal position, as is ad 
vocated by Boehler This is because we fear that 
a sharp fragment might be pushed through the 
wall of the rectum and cause an infection, and 
also because we have found it not to be necessary 
if one will only applv traction and wait a few days 
after the dislocation is reduced before deciding 
on the — to us — rather dangerous procedure 
Occasionally the head is driven far into the 
pelvis and locked there by fragments or margins 
of the defect which encroach upon the narrow 
neck behind the relatively large head and traction 
in line with the shaft of the femur will not dis- 
lodge it In such instances we try to pull the head 
out by manual traction in bed without an anes 
thetic If this is not successful the patient is giv en 
a general anesthetic and traction is made in line 
with the shaft of the femur with the extremity in 
a position of slight abduction, and also traction is 
made directly outward on the upper thigh, thus, 
the resultant of the two forces is a pull outward 
and downward roughly in line with the neck of 
the femur Occasionally, in resistant cases, we 
have manipulated the extremity into abduction 
or adduction while the traction was maintained 
We have seen only one patient in whom it was 
not possible by manipulation alone to dislodge 
the head from the pelvis This was quite an old 
man with a marked displacement, as illustrated in 
Figure 3 In this particular instance metal pms 
were placed through the trochanteric region of 
each femur passing from before bad ward and 
incorporated in plaster of pans casts The casts 
extended to the toes where the two feet were 
fastened together and a turnbuckle was placed 
between the legs in the region of the upper thigh 
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\s the lurnbuckle was spread the trochanters 
were pulled apart and thus the head of the femur 
was gradually pulled out of the pels is into its 
normal position (Pigs 4 and 5) Unfortunatch 
this patient died of pncumonn about a month 
later 

In all there were 15 patients with fracture of 
the acetabulum and central dislocation at the hip 
in this series who were treated b> the methods 
here described It has been possible for us to 
trace 6 of these and all of them except one returned 
to their original occupations without appreciable 
disabilitt The exception walked with a slight 
limp had moderate limitation of movement at 
the hip and complained of some pain but was 
able to do her housework and climb stairs with 
out difficult) 

The third group of fractures of the acetabulum 
compnscs those cases m which a significant frag 
ment of the rim is broken off anil displaced 
There w as onl\ one such fracture in our scries and 
in this instance the hip was not dislocated In 
our case the loose fragment was exposed through 
an anterior incision and after reduction was 
fixed with chromic catgut sutures and the hip 
was immobilized in a plaster of pans spica ca«t 
for 6 weeks \n apparenth normal hip was ob 
tamed (Fig 6) Where this fracture complicates 
a dislocation at the hip the dislocation should be 
reduced and then if the fragment is not in a satis 
factor) position it should lie replaced and fixed 
b> open operation 


I 0\C1 UbIOVs 

In a senes of 184 consecutive fractures of the 
pelvis we have found that 70 per cent were mul 
tiple fractures and also tha t ov cr 75 per cent were 
simple fractures without important displacement 
of the fragments 

With simple fractures without important dis 
placement whether the) be multiple or single 
fractures the patients appear to be more com 
fortable recover more rapidl) and obtain satis 
factors results if thev arc treated bv permitting 


them to lie jn bed in a comfortable position until 
the sensitiveness disappears after which time 
the) may move about m bed at will 
In fractures with important displacement of 
the fragments an attempt should lie made to 
obtain a good functional reduction 
In pelvic fractures with complications the 
complications usuall) demand immediate treat 
ment and the fracture of the pelvis ma) be 
allowed to wait until the complications are taken 
care of 
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AUTOPLASTIC FASCIA SUTURES IN REPAIR OF 
INGUINAL HERNIA 

LOUIS SACHS, MD.FACS, Baltimore, Maryland 


I N 1904 McArthur reported a senes of cases 
of inguinal hernia repair, using aponeurosis 
of external oblique as suture material Sup 
ported by experimental work, he maintained 
that the method of closure was not as important 
as the suture material These sutures, one ob 
tamed from each free edge of the inci'ed aponeu 
rosis, were fixed medially at the pubis and the 
midline The free ends were attached to silk 
threads, which m turn were threaded through 
needles The suture derived from the upper flap 
was used to unite the conjoined tendon and the 
internal oblique muscles to Poupart’s ligament 
The suture from the lower flap united both flaps 
of the aponeurosis 

In 1916 and 1917 Lewis and his associates 
reporting experimental and clinical work, showed 
conclusively that autotransplants of fascia and 
tendon would continue to live and that they 
would retain their own gross and histological 
characters 

In 1921 Galhe and LeMesurier repeated this 
work of Lewis, arriving at the same conclusions 
They called attention to the fact that there was 
no evidence of proliferation of the essential cells 
of the transplanted tissue They claimed that 
union or healing occurs not from tendon or fascia 
cells, but from connectiv e tissue cells and there 
fore forms a true scar, therefore, the necessity of 
the removal of all areolar tissue attached to the 
fascia or tendon sheath Furthermore, scar tissue 
has a tendency to stretch Therefore transplants 
are to be attached not end to end, but by broad 
apposition or application of transplant to the sur 
rounding tissue Gallic and LeMesurier recom 
mended the use of fascia lata The disadvantage 
of this method of procedure is that the source 
of fascia lata is somewhat distant from the site 
of operation 

This work was followed b\ others, notably 
Xoontz, who experimented with and popularized, 
the use of ox fascia in the repair of inguinal and 
ventral hernia Koontz claimed the following 
advantages of this method (1) ox fascia can easily 
be obtained, prepared, preserved in tubes, and 
kept in stock to be used w hen needed , (2) although 
a heteroplastic graft, ox fascia is no different than 
fascia lata, since it depends for its strength on the 


collagen fibers which are inert and act as frame 
work for fibroblasts to maturate and form scar 
tissue The serious disadvantage of the method, 
however, is the difficulty of removing all the for 
eign material from the fascia This results in 
atypical postoperative febrile courses, associated 
often with more or less prolonged drainage from 
the wounds with or without infection 

The author has modified McArthur’s procedure 
incorporating principles adv anced by the authors 
quoted, to obtain the maximum strength in her 
nial repair This method can be adapted to any 
well recognized operation For illustrative pur 
poses the author has selected the so called Halsted 
procedure 

After the usual preparation of skin an mgumal 
incision is made, exposing the aponeurosis of the 
external oblique The upper surface of the apo- 
neurosis is then stripped of its areolar connective 
tissue and is incised in the direction of its fibers 
from the edge of its muscular portion down to the 
middle of the external ring It is best not to com 
plete the division of the external ring until the 
next two incisions, parallel to it, are completed 
These art made 6 to 7 millimeters abov e and be 
low, beginning at the muscular edge of the apo 
neurosis and extending to its insertion medially, 
the upper into the midline in association with the 
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Fir 4 The fascnl sutures approximate the internal 
oblique an i conjoine 1 tendon to 1 oupart s Iigxment The 
reconstruction of the pillars of the external ring is obvious 



I ig j Diagrammatic representation of the passage of 
fasci il sutures through the internal oblique the conjoined 
tendon and Poupart s ligament and the mutual trans- 
fixion of these sutures 




Tig 6 The overlapping of the upper flap of the apo- 
neurosis over the upper surface of the lower flap is shown 


rectus faseta and the lower into the pubic bone. 
The strips of fascia (Fig i a and b) thus pat 
terned are divided at their junction wnththe 
muscular portion of the external oblique The) 
are then stripped from the underlying areolar 
tissue down to their insertions and are read) to 
be used (Fig ) \ transfixion suture i» placed 

through the free end of each strip and the stops 
are then attached to Ferguson (medium) needles, 
as indicated in F igure a and b The conjoined 

tendon internal oblique and Poupart s are then 
exposed and freed from areolar tissue The sac 
is dealt with m appropriate manner 
The fascial sutures a and b are made to tninsw 
each other as show n in Figure $ The lower fascia 
suture b is then passed through the conjoin 
tendon from its anterior surface toward thepo'- 
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nor and then upward through Poupart’s ligament 
close to the pubic spine, shown in Figure 3 The 
upper of the fascial sutures, a, is passed through 
Poupart’s in a direction opposite to the usual, 
toward its lower edge After emerging from the 
low er edge of Poupart’s ligament, it is passed in an 
anterior direction through the conjoined tendon 
as shown in Figure 3 The fascial sutures are 
drawn taut and made to transfix each other The 
procedure just described is repeated, the thread, 
b, which has just emerged from Poupart’s hga 
ment, alwavs enters the anterior surface of con 
joined tendon, goes in a posterior direction, and 
then again passes through Poupart’s ligament in 
the usual manner The upper suture, a, the one 
emerging from upper surface of conjoined tendon, 
enters Poupart’s ligament in reverse of the usual 
manner, then emerges from the lower edge and en 
ters the internal oblique from its posterior aspect to 
emerge again anteriorly, then transfixes the other 
suture, b, and is in turn transfixed bv it (Figs 3 and 
4) The av crage fascial strand is ample in length 
to make four complete sutures with ease At the 
end both sutures are brought through the lower 
flap of the external oblique 

The lower flap of aponeurosis is than tacked to 
the upper surface of the internal oblique and con 
joined tendon without tension, by interrupted 
black silk sutures (Fig 5) The needles are then 
cut from the fascial strips The stumps of the 
strips sewed to each other are sutured to the upper 
surface of the lower flap of aponeurosis The 
upper flap is then tacked, without tension, to the 
upper surface of lower flap and to Poupart’s hga 
ment with fine black silk sutures, interrupted 
(Fig 6) Scarpa s fasua and skin are closed m the 
usual manner 

This method’s claim to existence is that it adds 
to McArthur’s method the principles enunciated 
by Dean D Lewis and his associates md Gallie 
and LeMesuner The stripping of the overlying 
and underlying areohr tissue from the aponeuro 
sis is emphasized The simultaneous use of two 
sutures passing in opposite direction causes a 
broad approximation of the surfaces and leads to 
greater security The double transfixion of su 
tures prevents slipping, therebv adding strength 
This double transfixion together with the fixation 
of the sutures at the pubic spine reconstructs the 
pillars of the external ring thus causing the latter 
to fit snugly around the emerging cord without 
constriction 
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COMPLETE LACERATIONS OF THE PERINEUM 

An AnaUsis of 205 Surgical Repairs 

RUPERT F ARNFII MI) I ACS and JULIAN J rERTITTA AB MU 
New Orleans I-ouisiana 


D escriptions of an effective surgical 

cure still comprise a large part of the 
literature of complete lacerations of 
the perineum Studying the reports 
however oneischiefH impressed by the fact that 
there is a noticeable lack of agreement as to the 
technique which gives the best results So far as 
we have been able to discover no large senes of 
cases is on record in which a single method was 
employed bv mam individual surgeons It is 
with the idea of recording such a senes that we 
are reporting herewith ao 3 complete lacerations 
of the perineum treated at Charity Hospital of 
Louisiana in New Orleans during the io vear 
period ending June 20 1938 The senes does not 
include an> acute tears 

ANVLVSIS OF DVT V 

Race and age Thirty four of the so 3 patients 
were colored and 17: white giving a ratio of 1 3 
Dunng the same period the ratio of hospital ad 
missions was roughly 4 3 and three fifths of the 
number of registered births in this area were 
white Our figures therefore corroborate the con 
elusions of C J Miller \\ E Levy and others 
whose comparative studies of white and negro 
women reveal a relativelv small percentage of 
penneal injury during delivery in negro women 
The age range in this series was from 8 to 56 
years 

Etiological factors In 2 patients parturition 
was not a factor One complete perineal tear 
occurred in an 8 year old colored child following 
rape and the other also in a child was produced 
by a fall on a picket fence About two thirds 
(137) of the remaining patients were pnmiparoc 
Complete perineal lacerations may occur in the 
practice of even a competent obstetrician and 
generalizations are not entirely wise On the 
other hand there is no doubt that they are usuallv 
associated with poor obstetnes An analysis of 
these cases justifies the statement that a third 
degree tear is nearly always preven table if com 
From the pepartroe it of Obstet ics and Cynetology of tbe 
School of Medicine of Louisiana State Umvers ty and the Gyneco- 
logical Services of Chanty Hospital of Lorn na at New Orl a 
Read before tbe New O leans Gynecological and 01 tetr cal 
Society December 16 19J8 


petent medical attention is provided Hospital! 
zation for all prnnipane as w e)I as for all abnormal 
multipart is also highly desirable 
Approximately half (104) of the women m this 
senes were attended by midwives at delivery a 
number entirely out of correspondence with the 
fact that during the same period only 20 per 
cent of the total number of deliveries in the com 
mumtv were conducted by midwives Of the 101 
cases conducted by physicians 48 approxi 
matcly one half were operative deliveries and 
usually difficult ones It is significant under the 
circumstances that only 9 of the 205 women 4 
per cent were delivered in a hospital where the 
proper facilities essential equipment and trained 
personnel were available 
The incidence of third degree lacerations among 
negro women as we have already pointed out is 
very much lower than in white women There is 
an even more striking difference in the racial 
incidence in relation to the mode of delivery 
Twenty six of the negro women 76 percent were 
delivered by operative methods against only 2 
13 per cent, of the white women It is therefore 
reasonable to assume that when a tear occurs in 
a colored woman it is usually the result of opera 
tive trauma whereas white women frequently 
suffer complete perineal tears during natural 
parturition Third degree lacerations occurred 
typically during spontaneous delivery m pnmi 
p 3 rx but usually followed operative intervention 
in multipart , . 

Prntous attempts at repair Repair had been 
previously attempted in 47 patients who haa 
been submitted to a total of 73 operations rang 
mg in number from one attempt in 14 cases to 
in 1 case Eighteen of the repairs were attempted 
immediately after the injury occurred and it is a 
significant fact from the standpoint of the occ-i 
rence of the injury as well as the failure ol 
attempted repair that only three of the won J, 
had been delivered in hospitals In 29 cases me 
previous secondary operation had been suCCess, “ 
but the tear recurred in a subsequent denv 
It is again significant that in only 7 * 

cases was the subsequent delivery conduct 
a hospital 
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The recurrence of the tear in a future dehverv 
is a disheartening possibility , but one which is by 
no means ine\ itable, as our own experience show s 
In most instances the damage can be prevented 
if the proper precautions are taken The patient 
should be cared for in hospital, deep episiotomy , 
sometimes bilateral, should be employed, and the 
whole delivery should be conducted with extreme 
care and gentleness Cesarean section should be 
seriouslv considered if the child is large and the 
perineum is excessively scarred and rigid, or if 
the patient desires sterilization 
Findings and symptomatology Although a con 
sideration of the mechanism by which complete 
tears occur is not part of this report it must be 
noted that the results in precipitate deliveries, in 
difficult natural deliveries, and in badly managed 
operative deliveries are practically the same In 
all the cases in this series the external and in 
ternal sphincter am muscles were completely 
sev ered In most instances the levators were also 
ruptured or badly stretched, which is an 1m 
portant consideration If these muscles are un 
damaged, bowel control is still possible, even 
when the sphincter am has been destroyed In 
1 68 cases, 82 per cent, the anterior rectal wall 
was torn and required suture, and in 113 cases, 
55 per cent, the laceration extended up the bowel 
wall for a distance of at least 3 centimeters In 
other words, in well over half the cases the com 
plete laceration of the perineum was complicated 
by a serious involvement of the rectal wall, which 
greatly increased the difficulties of surgical repair 
Definite coexistent rectoccles were present in 
about a third of the cases, which is another lm 
portant consideration, for failure to recognize 
and correct a rectocele or an enterocele is often 
responsible for unsatisfactory surgical results 
The average duration of the injury prior to 
correction was 6 6 years, and 1 patient had 
actually allowed it to continue for 41 years 
These figures are not surprising in view of the 
generally low level of intelligence likely to be 
exhibited by patients who are public charges 
Such women will endure for long periods of time 
conditions which private patients would not 
tolerate under any circumstances 
The entire group complained of incontinence 
of feces All lacked control of liquid stools and 
gas though some 2 s per cent had partial control 
of formed stools especially when a natural tend 
ency to constipation existed, or when a constipat 
mg diet had been deliberately chosen Unsatis 
factory sexual relations was often a major com 
plaint, and there was a high incidence of melan 
choha, unnatural introspection, and pronounced 



Dp 1 Anatomy of the pdv ic floor a Ischiocavcrnosus 
muscle b bulboca\ ernosus muscle c endopeluc fascia 
d transversus perincu muscle (superficial and deep) e 
sphincter am muscles (internal and exterml) / lev ator am 
musculofascial simp Note the decussation of fibers and 
the attachment of the simp to the perineal body It is this 
anatomical arrangement which permits the sling to exert 
an effective sphincteric action on the rectum 

sense of inferiority Such patients frequently 
isolate themselves from all social contacts and 
brood continuously 

St/RGICU REP UR 

The necessity for the surgical correction of com 
plete perineal repairs need not be discussed 
There is no other method of treatment because 
there is no tendency m such cases toward spon 
taneous healing Surgery, furthermore, should 
not be unduly delayed, because the constant irri 
tation produced by the unhy gienic condition of the 
tissues aggravates the original lesion Another 
consideration, which is rarely emphasized, is that 
perineal lacerations tend to be aggravated by the 
natural changes of advancing age Several of the 
patients in this series contributed the unsolicited 
information that their symptoms had become 
more troublesome during the time of the meno 
pause period 

The therapy of complete perineal lacerations 
falls naturally into three separate divisions, pre 
operative treatment, operative technique, and 
postoperative care, and all are of the utmost im 
portance 
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Fig t Complete laceration of the perineum without 
involvement of the rectal nail Note the dimples which 
repre ent the retracted ends of the torn atrophic sphincter 
am The shortened muscle is stretched manually so that 
it encircles the anal opening completely and without undue 
tension The line of preliminary incision is shown Par 
ticular care must be taken lo evci e all s ar and granuh 
tion tissue 

Pre operative treatment Preparation for opera 
tion consists merely in the use of a low residue 
diet for 3 or 4 days before operation and the use 
of soapsud enemas the night before and the 
morning of operation both repeated until the 
solution returns clear \ lolent and repeated 
catharsis not only annoys and weakens the pa 
tient but also may pro\e actually harmful by 
producing local intestinal irritation 

Technique All of the lesions in this series were 
repaired by the same method a \anation of the 
technique originally described by Emmet and 
Hegar and modified by Clark and Miller of New 
Orleans No one of the 41 surgeons represented 
in the 205 cases operated on more than 13 pa 
tients 

General anesthesia was used in 133 cases or 
55 per cent spinal analgesia in 82 or 40 per cent 
parasacral analgesia in 6 or 3 per cent and local 
analgesia in 4 or 2 per cent The ay erage duration 
of the operation was 47 minutes 

The successiye steps of the operation (Figures 
2 to 7) include the incision the complete excision 
of all scar and granulation tissue separation of 
the rectal and vaginal yyalls isolation of the torn 


sphincter ends closure of the rectal tear ap 
proximation of the sphinctenc ends appnroma 
tion of the perirectal tissues, repair of the leyator 
am musculofascial sling o\ erlying the rectum 
conclusion of the perineorrhaphy Colporrhaphy 
plication of the rectum and other additions and 
variations are introduced according to the indica 
tions of the individual case 

E\ en more than is true of other surgical pro- 
cedures the successful repair of obstetric in 
juries is based upon a detailed knowledge of the 
regional anatomy (tig 1) The observance of 
certain fundamental surgical principles and cer 
tarn technical details is also important These 
include 

1 The relation of the time of repair to partun 
tion If the patient has been delivered m hospital 
excellent results may be anticipated follow in 0 
immediate repair of fresh lacerations Equally 
good results are likely to follow primary or 
secondary repair of old lacerations at subsequent 
deliveries If however the repair is not done 
immediately after delivery or if the primary re 
pair has not been successful further attempts 
should be deferred for at least 6 months Such a 
delay will permit proper involution of the parts 
and the second operation will not be complicated 



„„ , Complete laceration ol ike ^“'TueftS 

ind plication of the rectum be added to the usuaip ^ jhe 
•haphy and approximalion of the se'erci 
phincler am muscle 
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b> excessive hemorrhage, extreme friability of 
the tissues, or postoperative infection 

2 An exceedingh careful aseptic and anti 
septic technique Because the surgeon must work 
in an area which is never free from contamination, 
unusual precaution is necessary to prevent the 
development ol infection 

3 The complete excision of all cicatricial tis 
sue, and the removal or freshening of granulation 
tissue, because healing does not occur readilv in 
tissues in which the blood supply is inadequate 

4 A careful reconstruction of the tom parts, 
on an anatomical basis, to facilitate primary 
healing 

5 Approximation of tissues without devitahza 
turn freedom from tension is imperative The 
sutures must be verv carefullv placed, thev must 
not be tied too tightly , and large masses of tissue 
must not be included within them 

6 Restriction of the surgical procedure to 
the repair of the perineal tear, no matter how 
strong is the temptation to perform other neces 
sar> surger> , particularlv abdominal surgery , at 
the same time 

Postoperative treatment Postoperative treat 
ment is directed toward two ends, the prevention 
of infection and the elimination of strain on the 



AlF Complete laceration of the perineum with tea 
o the anterior rectal will The line of incision extend 
downward over the sphincter pits affording good exnosur 
and easy access to the ends of the torn sphincter am th 
rectal canal and the lev ator am muscles 



Tig 5 The rectal and vaginal walls are separated by a 
combination of sharp and blunt dissection Thorough 
denudation of the perineum is essential The ends of the 
torn sphincter am muscle are isolated and grasped with 
Sheppard hook preliminary to approximation with inter 
rupted 40 day No 1 chromic catgut sutures The tear in 
the rectal mucosa is closed with interrupted No 2 linen 
sutures and the knots are tied within the bowel lumen 


new 1 } repaired tissues Infection is guarded 
against by ordinary cleanliness and by routine 
perineal care after each defecation and urination 
The parts are irrigated externally with warm 
saline solution and dried lightly with sterile 
gauze, after which the operative site is painted 
with s per cent mercurochrome solution Neither 
vulvar nor perineal pads are used in this opera 
lion 


in order to prevent all tension on the suture 
line from movements of the body, the legs are 
fastened together until the patient recovers from 
the anesthesia, and the restraint is continued if 
she is unco operative or undul> restless In the 
average case the first defecation is postponed for 
a week after operation, although some authorities 
consider this precaution unnecessarj and advise 
the tree use of mineral oil within i or 2 dais This 
plan is apparently without ill efiects, for certain 
patients in this series who had spontaneous bowel 
movements within 36 hours apparently progressed 
? S U aS thC patlents " hose b °wls were kept 


Our postoperative routine includes the follow 
ing measures 




I ig ( The perirectal tissues are approximated 1> lit 7 The perineal body is re tore I in the uual JM» 
means ctf plain No o catgut sutures The levator am ner \ coexi tent rectocele should be repaired I*#* 

muscubfascia) sling overlying the rectum is carefully re anus is anchored to the skin margin with interrupted 4°- 

purel It hisl cenempha izei t hit properly reconstructed day No i chromic cilgut sutures A vaseline pafK is 

levator am muscles can produce satisfactory bowel con placed in the vagina to remain nr 48 hours and a reten 

trol ev en in the absence of phincler am fibers Note the ti n catheter is inserted into the hi id ler 
re enforcement sutures uniting the phtneter am and 

levator am muscles The ti ues arc approximated without down completely Milder infection usually of 

undue tens.. n dead pace is ol literatcd and al solute th( , gtltch ^ess variety occurred in j6 other 

cmosasisi secur c^scs but usually left no ill effects Fight pa 

1 \ liquid diet for 7 days which permits tients dey eloped rcctoyaginil fistula hut surgi 

broths gruels and fruit juices but not milk cil correction yy as required m only tyyo cases 

Soft diet is ordered for the next 7 days and then of the others closing spontaneously 

the usual diet is resumed Most of the anatomic results were excel 

2 Opium pills (gr t) or paregoric (37) three yyhen the pititnts were discharged from the no 

timesadav for $divs pittl or from the follow up clinic * rorn 

3 Mineral oil (V) three times a day after the standpoint of function 883 per cent of l e p 

fifth day tients y\ere classed as cured at this tmi<^ 7 J Py 

4 Epsom salts or citrate of migntsia as neecs 
sarv after the sixth day 

Enemasand rectil irrigations are not permitted 
and defecations arc produced solely by the use of 
laxatives Immediately after operation the local 
application of an ice cap wrapped in a sterile 
towel adds to the patient s comfort and prevents 
the development of edema I ater dry heat is 
used to promote and stimulate healing Hospitah 
ration tor at least 14 davs is alwavs required and 
a longer stay is frequenth advisable 

RISULIS 

There were no deaths in this senes Infection 
was responsible for the immediate failure of 6 
operations, in all of which the suture line broke 


ent as improved and 4 4 per cent as uii'i''P u 
rhe evaluation of the results both at this time 
ind later was critical and conservative 
nterion of cure was the complete restoration 
phinctenc function and the classification * 
eserved for patients vyho had complete control 
.ver both feces and gas The classification tunc 
ion improved was applied to patients who haa 
atisfactory control of formed stools but imp* 
ect control of liquid stools or gas Mam pat 
n this group considered themselves cure 
lassification of unimproved or JL, 

les that little or no improvement in spmn 
unction followed the operation 
\ follow up questionnaire sent to all uje » 
ntipnfcin the senes oroduced 108 replies 
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up inquiries of this sort are genenlfy admitted 
to be unsatisfactorj , but in this particular con 
dition, because of the character of the s> mptom 
complex, the patient’s opinion of her condition 
realfy furnishes more information than does direct 
inspection of the operative result The follow up 
was accomplished at intervals varying from 6 
months to 9 jears, and the high percentage of 
late cures, 81 5 per cent, and the small percentage 
of failures, 6 5 per cent, are very gratify mg 
A certain number of patients who on their dis 
charge from the hospital exhibited little or no 
benefit from operation later reported practicalfy 
perfect end results In 2 such cases satisfactory 
bowel control was not attained for 6 months On 
the other hand, the importance ot a late follow up 
is demonstrated by the fact that several patients 
who on discharge were classified as cured and 
who had sphincteric control for longer or shorter 
periods of time later had a recurrence of symp 
toms It is significant that all these patients 
were elderfy women and our own opinion is that 
such failures might reasonably be charged to the 
senile changes which occur in pelvic tissues as 
age advances 

A most interesting feature of our follow up 
concerns the subsequent obstetric history of 39 
patients Nineteen of them were operated on by 
us and later delivered b> us All the deliveries 
were conducted in the hospital, under continu 
ous observation One patient was subjected to 
cesarean section, and 17 were handled b> deep 
episiotomy In only 1 case did the perineal injury 
recur There was a recurrence of the tear, how 
ever, in the 21 other cases in this group, in only 
7 of which the delivery was conducted in the hos 
pita! and in none of which special precautions 
seem to have been taken to guard against a recur 
rence of the damage These comparative results 
bear out the point we have prev lously made, that 
recurrence of the laceration is unlikely if proper 
precautions are taken in subsequent deliveries 

sumlARV 

1 A study has been made of 205 consecutive 
operations for complete laceration of the perineum, 
ail of which were performed by the same tech 
mque 

2 The analysis includes race incidence etio 
logical factors, symptomatology physical find 
mgs and previous attempts at repair 


3 The immediate and late results of operation 
are reported, as is the subsequent obstetrical his- 
tory of 39 patients 

4 A simple and effective method of repair is 
described, which was productive of almost uni 
formly good results in the hands of the 41 sur 
geons who performed the 205 operations Under 
lying principles and points in technique are dis 
cussed 
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THE MANAGEMENT OF PATHOLOGICAL FRACTURES 

EDGAR M HICK MD TACS New lork New \ork 


A R.I \ IEW of the literature on pathological 
/\ fractures re\eals a scarcity of case re 
r — \ ports dealing specifically n ith the effect 
X X. of treatment on their rate of healing A 
number of valuable reports describing mdi\ idual 
cases or groups of related cases are extant and 
several excellent comprehensive papers have been 
published in which are listed the diseases anti 
abnormalities in which such fractures are known 
to occur and which discuss in general the progno 
sis of the more common abnormalities But the 
problem of treatment and its end results has al 
most been disregarded 

This investigation is based upon a studv of 8 a 
pathological fractures in 59 cases for which suffi 
cient relevant data were available to warrant con 
elusions concerning the effect of treatment In 
addition specific case reports of fractures occur 
nng in lesions not represented in this collection or 
represented onlv b\ isolated instances were con 
suited for comparison The conclusions arrived 
at enable one to establish certain fundamental 
principles m the treatment of pathological frac 
tures in general which it is hoped w ill be of use in 
the general management of these cases 

ANALYSIS OF CASES 

I fragihtas ossitim including osteogenesis tm 
perfecta osteopsath\rosis brittle bones and blue 
sclera (28 fractures 7 cases) These fractures all 
healed rapidlv often with exuberant callus after 
simple immobilization or traction However thev 
remained as weak at the fracture site as was the 
prefractured bone and were therefore subject to 
refracture Most of the deformities were due to 
malposition of the united fractures 
Treatment In these patients treatment is best 
carried on b\ traction plaster or splint immobili 
zation Because of the \ er> y oung age of many 
such patients control of the fragments is difficult 
and may require considerable ingenuity However 
if attended w ith meticulous care many of the de 
fortuities so common in these cases in later life can 
be avoided The patients should be guarded 
against falls or other injuries up to the age of 
pubertv It is noteworthy though as \ et inexpli 
From the Orthopedic Serv ee (Dr S Ue here) II p ul (or 
Joint Disea es and tbe Orthopedic Se vice The Mt Sinai 
Ho p tal 

Presented before the Orthopedic s « tion of the New Vorl 
Academy ol Med cine October a i 1938 


cable that the tendency to fracture is less and as 
a corollary the strength of repair considerably 
greater after pubertv Kaplan has noted this fact 
in a fully observed family group in which frac 
tures ceased with the normal onset of menstrua 
tion in the female members 

2 Carcinoma (metastatic) Tour of 12 patients 
lived and were treated 2 to 4 months after fracture 
and 5 more w ere know n to hav e Ii\ ed more than a 
month None showed anv deposition of callus or 
other evidence of union However histological 
ev idence for the existence of some degree of repara 
tive osteogenesis has been presented in such cases 
and instances in which clinical union has occurred 
can be found in Eliason Welch Handley and 
Hummel In none of these authors cases was 
there evidence presented of true osseous healing 
Handley states that clinically healing occurred 
with or without radiation In only one of the 
present senes was radiotherapv exhibited 

Treatment Simple immobilization in plaster or 
traction depending upon the tvpe and location of 
the fracture is the indicated treatment In a 
limited number of cases clinical or fibrous union 
takes place and the patient is rehabilitated during 
the remaining life span Healing is considerably 
retarded and therefore in successful cases the 
part requires brace or plaster protection for man) 
weeks or even months Radiotherapy applied 
locallv has reliev ed pain in carcinomatous metasta 
ses to bone Hence its use as a palliative measure 
is indicated regardless of any possible effectiveness 
in accelerating healing An interesting case 01 a 
pathological fracture of the tibia near the an e 
was described by Rassieur m 1921 This was du 
to a primary carcinoma of the skin at that are 3 
which eroded and invaded the adjacent bone Tj 
ulcerated skin had been under local treatme 
when the bone fractured almost spontaneous v 
The leg was immediately amputated This tre 
ment is obviouslv indicated by the patnologi 
lesion even without fracture , 

3 Bone cyst (7 cases) In a metacarpal tne 
fracture healed in normal time and showed co 
siderable replacement of bone when last wen 
the humerus of a bov 6 v ears of age the fra 
healed in 4 weeks and the cyst was ■ 
completely by bone 3 months later f 
treatment by simple immobilization 

of another patient a fractured cy st healed 
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Ti,, 1 a left Giant cell tumor fracture b Ciant cell 
tumor fracture healed 


mal time following immobilization, but the c>st 
itself remained unchanged y ears after fracture 
Curettage and the placing of bone chips withm 
the cavit> at that time caused rapid regeneration 
of bone In 3 other patients in whom curettage 
and bone chips were used healing and bone re 
generation within the cyst followed rapidly 
Treatment In the treatment of bone cyst frac 
ture healing maj be anticipated following simple 
immobilization However, m any but the very 
small lesion the cyst will in most cases remain 
unchanged leaving a locum resistentice muioris 
Hence, curettage of the cy st with insertion of bone 
chips and open reduction of the fracture is recom 
mended as the procedure of choice in these cases 
Immobilization will not need to be prolonged be 
yond 4 or s weeks in the upper extremity , but its 
duration in fractures of the lower extremity will 
have to be determined by x ray study of the 
strength of local repair 

4 Ce ^ lu,nor (5 cases) In 2 patients 

created b\ curettage and the placing of bone chips 
t “ e ca\ity the fractures healed rapidly 
with bone replacement In 1 patient treated by 
P aster immobilization and radiation callus was 
ormed in 1 month but the bone became markedly 
a rophic Three years later the cyst was still 
evident even though the fracture remained united 
n another patient treated by curettage and radia 
•on there was delayed union, another treated by 
immobilization and radiation showed union with 
one regeneration visible in 3 months 
Treatment From these cases one concludes 
rh C / r » tta S e an( l filling the defect with bone 
•ps followed by plaster immobilization is the 



rig 2 a left C aucher a dibea c fracture b Gaucher s 
di ca*c fracture healed 


most certain and rapid treatment for pathological 
fracture through a giant cell tumor 

5 Rickets (5 fractures in 3 patients) In patients 
whose fractures were treated only with local meas 
ures healing time was prolonged, but union, when 
it occurred, was thorough In 2 fractures which 
received intensive doses of vitamin D healing 
occurred in 4 to 5 weeks One of these latter was 
a fracture of the femur These results confirm the 
observations of Lereboullet and Chabrun who re 
ported 3 cases of multiple pathological fractures m 
children with rickets It has been repeatedly 
demonstrated that while the exhibition of vitamin 
D does not increase the healing rate in non 
rachitic fiactures, its effect is specific upon the 
acceleration of healing in the presence of rachitic 
fractures 

Treatment Immobilization and anti rachitic 
therapy lead invariably to early and firm union 
Without intensive anti rachitic therap\ healing 
may be retarded and the callus relativelv soft 

6 Gaucher s disease There were 4 cases of 
pathological fracture due to Gaucher s disease 
In 2 the tibia was involved, in 2 others the verte 
bra:, and in 1 of the latter the sternum was in 
v olved as well In the fractures of the long bones 
it was found that with simple immobilization 
union was delayed 14 months for clinical union 
and this invited intervention In one instance 
open operation was complicated by postoperative 
osteomyelitis, but even here union occurred after 
subsidence of the infection In the vertebral frac 
tures with immobilizing procedures the progress 
of the lesion stopped and the fractures were con 
sidered healed with deformitv ” when the patient 
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I i„ 3 Osteogenic ircoma fracture healing 

w as able to w ilk in comfort References to patho- 
logical fractures in Gaucher s disease are rare No 
case reports could be found which discussed the 
fracture in relation to treatment or reported the 
end result of a specific instance Eliason stated 
that the prognosis of the disease is poor but the 
cases reported in the present group show that 
union of the fracture and rehabilitation of the 
patient should be expected 

Treatment In lesions of the flat bones simple 
immobilization or rest in bed is sufficient a spinal 
brace serves sufticienth as after treatment in 
vertebral cases In the long bones the evidence 
from this group of cases indicates that union can 
be anticipated following a prolonged period of 
immobilization In an> event plaster immobih 
zation must be maintained until there is clinical 
evidence of union over a period of several months 
Otherwise with the lesion still present refracture 
is apt to occur In the one instance where open 
operation was performed infection supervened 
7 Osteitis deformans — Paget s disease (4 eases) 
All of these patients healed in normal time with 
simple immobilization However the regenerated 
bone was no stronger than the thick but fibrous 
bone of the prefractured stage Fracture did not 
stimulate the progress of the disease nor retard it 
Eliason states that union in Paget s disease is slow 
However Rogers and Ulin reporting 8 complete 
cases found callus to be normal or probabty bet 
ter than normal and the care of these fractures 
was not difficult Wojtek concurred in this 
opinion Bloodgood states that non union of a 
fracture in Paget s disease suggests the develop 
ment of sarcoma 


Treatment The 4 cases reported in this stuil^ 
confirm the genet tl opinion that pathological 
fractures in I aget s disease heal well and in nor 
mal time following treatment b\ simple immobih 
/ation or traction This need not be maintained 
longer than the time required for fractures through 
normal bone but some form of light protection 
should be used for a month or 6 weeks thereafter 
and the patient warned about the susceptibility 
of any of his affected bones to refracture 

8 Chondroma (4 cases) These cases all occurred 
in the phalanges and metacarpals All healed 
rapidty with regeneration of the lesion following 
curettage and the insertion of small bone chips 
There were no cases of simple chondroma with 
pathological fracture of the long bones These 
observations are in keeping with the reports of 
others Fhason stated that chondroma fractures 
do not heal until the tumor js excised Weinberg 
studjing 160 pathological fractures in 1 700 bone 
tumors, stated In cartilagenous tumors involv 
ing the long bones w ith medullar} destruction a 
pathologic fracture is usualh an indication of 
some variant of chondrosarcoma 

Treatment Curettage the insertion of bone 
chips and immobilization from 6 to 7 weeks is the 
indicated procedure for these patients 

9 Osteofibrous d\splasia including loeah ed oste 
tits tibrosa c\shca and osteofibrous dystrophv (3 
cases) In there patients the fractures healed in 
normal time when treated b} simple lmmobihza 
lion Regeneration of bone through the under 
tying lesion followed treatment with or without 
surgical intervention When curettage and the 
insertion of bone chips was performed regenera 
tion proceeded much more rapidty than when there 
measures w ere not emplo} ed 

Treatment These cases w ere too few in numwr 
to warrant final judgment Previous reviews ol 
pathological fractures quoted above agree in ue 
general statement that these fractures heal in 
normal time with some instances of comciden 
filling of the defect following simple immobilize 
tion On the basis of the present cases and com 
pared with other similar lesions one might siaw 
in the absence of further series of specific case r 
ports on the subject that these ^ctures nvjn 
ablv heal under con ervative treatment but urn 
the lesion in most instances remains a W 
resistenU'e minons unless curetted an 
osteogenesis is stimulated b} the jnserUonofbone 

chips" The necessit} for removal of the adven^ 
tious tissue in the treatment of these : fract 
should be judged b } the iocaUon of the lesion^ 
points of excessiv e strain m .the affected 

the relative volume of the bone segmen 
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10 Osteogenic sarcoma Two of the 3 patients 
showed evidence of healing before death In 1 of 
these a fracture of the shaft of the femur was 
sufficientlv well healed 6 weeks after it occurred to 
permit walking 1 reatment in each patient con 
sisted of (1) plaster and (2) plaster and radiation 
In the third patient the sarcoma v. as progressn cly 
destructive until death Radiation was used in 1 
of the united cases and not m the other It was 
also used in the progressively destructive case 
Treatment Plaster immobilization is indicated 
Radiation maj be used to palliate pam but will 
not contribute to healing Duration of the period 
of immobilization can be determined only bv 
xray observation, although after evidence of 
clinical union a splint for the upper extremity or 
brace for the lower may be suitable 
ii Neuropathies , including paralysis agilans, 
Poltomyelths, tabes, general paresis, syringomyelia, 
spina bijida In 2 out of 3 fractures in this senes 
healing occurred m normal time following simple 
immobilization There were 2 cases of paralvsis 
agitans and 1 of poliomyelitis The prognosis is 
said to be good m tabes (9) and sy nngomy eha (17) 
Bloodgood noted that fractures in tabes are most 
common in the lower extremities and in synngo 
myelia in the upper extremities Achard, and 
Sicard and Roger, have reported cases of patho 
logical fractures in tabetics with healing following 
immobilization, massage, supervised active mo 
tion, and anti luetic therapv Alajouanine Maunc 
and Camus reported a healed case m syringo 
myelia following conservative therapv Camus 
found 18 cases of pathological fracture in synngo 
mveha m the literature up to 1927 Healing 



ire h a ® one cyst fracture b Bone cjst frac 



ns 5 a left Iuelico teopeno litis fracture b luetic 
osteoperiostitis fracture healed 


always takes place though retarded with con 
servative therapy Trumpeer and McNealy re 
ported 2 cases of fracture in poliomyelitis and 
noted that while healing takes place under con 
servative therapy the resultant callus is weak, 
because the functional stimulus is absent ” 

Treatment Immobilization procedures are suf 
ficient in these cases and healing will take place 
in normal time, but the part must be protected 
against refracture for a prolonged period Early 
functional stimulation with protection is the most 
effective treatment 

12 Osteomyelitis (2 cases) These fractures will 
unite with simple immobilization when the osteo 
my elitis is in the regressiv e or healing stage When 
the infection is actively progressive, it will de 
stroy the newly formed bone more rapidlv than 
callus can be deposited Capener and Pierce 
studied 18 cases of pathological fracture in osteo 
myelitis In 9 patients firm union was eventually 
obtained though often considerablv delayed 

Treatment hracture is a complication of chrome 
osteomyelitis and is almost invariably prevent 
able It occurs most often m bone following ex 
tensive saucenzation when the structure is weak 
ened This should be kept in mind and protection 
afforded to a saucenzed bone even m the upper 
extremities until such time as sufficient repair is 
present to assure stability When it occurs m an 
active or progressing infection, the area should be 
completelv saucenzed not only as treatment for 
the osteomyelitis but also to insure union Fol 
lowing this the bone should be completely im 
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mobilized until union takes place and until the 
osteom\chtis has cither been removed or become 
quiescent 

13 Endothelial myeloma (Ed mg) hxperneph 
roma multiple myeloma Since these 3 malignant 
neoplasms produce similar lesions structurally in 
bone though histologically different their treat 
ment is the same One such case that of a F wing 
tumor involving a cervical vertebra was among 
the present series No union could be discovered 
at the time of death 2 months later However in 
Colev and Sharp s paper 5 cases of Ewing tumor 
are cited in which healing did occur Rvpins re 
ported a case of h\ pemephroma w ith pathological 
fracture through metastases in the bones of the 
forearm which later united Gottesman Pcrlaand 
El on studied 44 cases of hypernephroma and 
found no evidence of healing in any of their series 
when pathological fracture occurred Bloodgood 
found i example of ossification in a fracture 
through multiple myeloma and 1 through hyper 
nephroma 

Treatment Radiation is exhibited as a pallia 
tive measure Beyond this simple immobiliza 
tion bv traction or splint will help to relieve pain 
Union is most exceptional and cannot be antici 
pa ted 

14 Syp/nhs and syphilitic osteoperiostitis Ini 
case of fracture through a bone rarefied by luetic 
osteoperiostitis there was complete restitution to 
normal in 2 months following immobilization of 
the fracture and anti luetic treatment In a 
second case a pathological fracture occurred in a 
luetic patient without evidence of local bone in 
flammation This case healed well without anv 
immobilization onh the radius was fractured 
at its mid shaft without displacement and follow 
ing anti luetic measures resumed a normal ap 
pearance Sezary and Jonesco reported an in 
structive case of repeated pathological fractures 
in a non tabetic luetic patient in which final cessa 
lion of fracture followed intensive anti luetic 
therapy Galliot also published an excellent re 
view of pathological fractures in acquired syphilis, 
including an extensive bibliography His expe 
nenceas well as that of Grunert in 1905 confirms 
the 2 observations reported in the present series 

Treatment When pathological fracture occurs 
in a luetic patient immobilization or traction sup 
piemen ted by active anti luetic measures is the 
treatment of choice One may thus anticipate 
complete restitution of the bone structure to 
normal within the time ordinarily allowed the 
same fracture in a non pathological bone and 
avoid a repetition of pathological fracture else 
where in the skeleton 


1 5 Fibrosarcoma The present case could not 
be duplicated in the literature available A fibro- 
sarcoma inv olving the upper end of the femur was 
excised and bone chips were inserted The frac 
lure was united 9 months later However this 
procedure cannot be advocated as one of choice 
and the case must be considered an exceptional 
instance of low grade malignancy 

Treatment Such patients are to be treated as 
are those with pathological fractures through 
osteogenic sarcoma (vide supra) The above 
sections discuss pathological fractures represented 
in the present series or those whose lesions are 
closely allied to them in structure and effect on 
bone Other susceptible lesions will be mentioned 
briefly only where published case reports include 
a description of the treatment and the end results 
References to such lesions will be cited in the hib 
Jiography without further discussion 


ANVLVSIS OF VDDITIOWL LESIONS 
I Osteopetrosis marble bones Albers Schoen 
berg s disease These unite promptly with con 
servative therapy but in spite of the hardness of 
the bone and its implied durabihtv the bones are 
fragile and a tendency to fracture increases with 
the progress of the disease (19) Because of this 
Pine preferred the term chalky bones Merrill 
reports a case in which 4 fractures occurred 3 
being local recurrences In each patient union 
occurred following conservative care (22) Com 
nerc saw j 2 cases of marble bones w ith 5 fractures 
These united well but recurrences were frequert 
up to the age of 30 , 

Multiple spontaneous idiopathic symmitricai 
fractures osteoporosis melolylica In these patients 
no clinical union occurs and the slow dissolution 
of continuity of the bones proceeds (20 23) 
Brads ford contrarv to other authors classics 
these cases among the osteomalacias 

7 Osteomalacia including hunger osteopathy, 
status cache ua steatorrhea kurtzahn repoi e 
senes of cas-s m ipi 5 Goisman and Compere 
studying 10 cases of fractures in atrophic bon 
gained fhe impress, on that ‘union occurred »» 
readilj in fractures of atrophic bones " “ , 
turcsof bones of normal density ^ Lphal 

4 Senile atrophy atrophy of disuse \UstpM 
found that atrophic bones associated with j 
tuberculosis heal normally 

SUUiURV V\T> CONCLUSIONS 

I nftv nine patients in whom 85 • 
fractures occurred were studied in reer^ ^ 
effect of treatment on union In ^eac : P wa5 
pathological lesion or skeletal abnormality 
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known, and sufficient clinical and roentgenological 
data were available to w arrant conclusions These 
were compared to case reports available in the 
literature Trom this material it is possible to 
evolve certain rules or principles which, it is 
hoped, will assist in formulating treatment ap 
plicable to pathological fractures in general, 
whether the underly ing pathology be unique, rare, 
or relatively common 

2 Trauma is in itself always a stimulus to re 
parative osteogenesis in pathological fractures 

3 The extent of repair in pathological frac- 
tures is a function chiefly of the density of patho 
logical tissue displacing bone and/or the volume of 
displaced bone requiring replacement 

4 The strength of reparativ e tissues when fully 
formed depends upon several factors (1) the m 
herent soundness of the prefractured bone, as m 
fragilitas ossium, osteopetrosis, or certain of the 
atrophies (a) the available mineral content, as 
in rickets, (3) the progress, stasis or regression of 
the pathological lesion, as m osteomyelitis or cer 
tain neoplasms and (4) the amount of viable bone 
which can be formed in the space permitting its 
deposition, as in the osteofibrodvstrophies 

5 Reparative osteogenesis can be stimulated 
greatly in selected cases by curettage of the patho 
logical tissue and deposition of bone chips In 
certain lesions such as giant cell tumor or bone 
cyst in which union may occur under conserva 
tive care, this procedure will hasten and strengthen 
repair Operation is especially indicated in cv stic 
lesions or in those in which solid areas of bone 
are displaced, as distinct from those in which the 
pathological lesion merely permeates existing 
trabeculx 

6 Union between the residual normal bone 
adjacent to a persisting lesion is an invitation to 
refracture Whenever feasible, that is when not 
specifically contra indicated by the pathology 
of the lesion, its removal and replacement bv 
bone chips is advisable 
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THE DIAGNOSIS Or 
PANCREATIC DISEASE 

S INCE the v ear 192 7 w hich. was also the 
date of the publication of Robert 
Coopts monograph The Diagnosis of 
Pancreatic Disease thert has been a 
rapidlv growing interest in surgical diseases of 
the pancreas despite the low morbidit) index 
for this organ That this is true is evidenced 
b> the considerable number of papers on 
clinical and experimental aspects of pan 
creatic disease appearing m the literature 
The problems concerned with diagnosis and. 
differential diagnosis are of the greatest im 
portance and have received much attention 
The history physical findings routine labora 
tory studies and roentgen examination have 
all too frequently yielded inconclusive diag 
nostic data This fact led to the development 
of special diagnostic procedures which at 
tempted to detect the failure of the discharge 
of pancreatic juice into the duodenum such 
as for example, the appearance of bulky 
stools mdoxyluria the absence of pancreatic 


ferments from the stomach duodenum and 
feces and the excess of nitrogen and un 
digested muscle fibers and fat in the feces 
In addition to these more direct measures 
others less direct were advocated and efforts 
were made to obtain diagnostic information 
b\ introducing substances into the gastro 
intestinal tract, normally digested bj pan 
creatic juice The glutoid capsule test of Sabh 
and Schmidt s beef cube test were notable 
examples of this type of study The carbo- 
hvdrate metabolism was also investigated by 
nvans of quantitative blood sugar estimations 
and sugar tolerance tests and inferences as to 
the functional state of the pancreas were made 
on the basis of these determinations Some 
of the tests proposed now seem almost fan 
tastic and Coopc refers to such procedures as 
Loewi’s adrenalin mjdnasis test and partial 
Krlv Cammidgcs urine test as ‘esoteric 
Most of these methods are now obsolete and 
rarely used 

When Wohlgemuth in j 908 made observa 
ttons on the diastase of the blood and urine in 
health and disease a new and more rational 
avenue of approach to the problems of diag 
nosia in diseases of the pancreas was opened 
In clinical practice it vas earl) recognized 
that in a number of diseases of the pancreas 
the concentration of diastase in the blood and 
m the unne was elevated above the normal 
level Observations of experimental physiol 
ogists Had shown that when the pancreatic 
ducts m animals were ligated the diastase of 
the blood became enormously increased A - 
number of ingenious methods have been pro 
posed for the quantitative determination 0 
the diastase concentration m the blood and 
unne The four principal methods describe 
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m the literature are (i) the lodometnc, 
(2) the copper reduction, (3) theviscosometnc, 
and (4) the polanscopic In 1938, Somog>i 
declared that all easting micro methods were 
inadequate for the quantitative measurement 
of diastase and proposed a modification of the 
Wohlgemuth test which in our opinion is 
simple, rapid, and accurate 
Unfortunately the nse m the diastase of the 
blood, due to stasis of the pancreatic juice, 
localized either to a portion of the gland or 
generalized throughout, is transient and rarely 
lasts for more than a few days Many sur 
geons and clinicians now recognize this hraita 
tion of the test but as yet it is not generally 
appreciated The following explanation for 
the behavior of the diastase curve seems 
logical Any pathological process causing 
mechanical obstruction such as calculous m 
flaxnraation, cyst, or neoplasm interferes with 
the free discharge of pancreatic juice and re 
suits m a damming back of the external secre 
tion the ferments then become concentrated 
m the blood stream and are graduall> elim 
mated m the urine If the obstruction con 
tmues, pressure atroph> of the acmar cells 
develops and the elaboration of the ferments 
cease, the diastase in the blood soon returns 
to normal or nearly normal levels where it is 
probably maintained by the liver Obviously 
the interpretation of the diastase values at 
this time may be very misleading The test 
has been of greatest value in the acute forms 
of pancreatitis In cyst of the pancreas it is 
said to be positive m about 50 per cent of the 
cases, while m chrome pancreatitis and in 
neoplastic disease the determinations are 
often of little or no v alue 
Other methods for dealing w ith this problem 
hav e been studied experimentally The excre 
non of various dyes by the pancreas has been 
investigated by a number of expenmentors 
but the results have been discouraging The 


fact that the diastase in the blood of dogs 
begins to rise within an hour after ligation of 
the ducts suggests a possible line of investiga- 
tion, for if the orifices of the pancreatic ducts 
could be temporarily occluded in some manner, 
this rise might be taken as an index to the 
functional integrity of the gland Further 
research is needed 

In our opinion the estimation of blood 
diastase is the most valuable single diagnostic 
test for acute pancreatic disease known at 
present, but the results must be properly 
interpreted and correlated with other labora 
tory and clinical data 

John M McCacghan 

SERUM AMYLASE IN THE 
DIAGNOSIS OF 
PANCREATIC DISEASE 

AMONG the more promising methods 
/\ for the detection of pancreatic dis 
X V. ease ls t ^ iat 0 * determining the activity 
of amy lase in the serum Its beginning may 
be traced to Wohlgemuth, who, m 1908, de- 
scribed a quantitative method for measuring 
amylase, based on the hy droly sis of starch into 
erythrodextnns and maltose, using iodine as a 
test substance The determination of the 
amy lolytic activity of the serum as a method 
of diagnosis of pancreatic disease has been in 
creasmgly well defined during the past 30 
years by accumulating experimental and dm 
ical data, and now the method seems to be ap 
proachmg maturity after many years of alter- 
nating enthusiasm and neglect at the hands of 
the internist 

The measurement of amy loK tic activity can 
be accomplished either by physical or chem 
ical methods An illustration of physical 
methods is the viscosiraetric method, m which 
the change m viscosity due to hydrolysis of 
starch by the enzyme amylase is measured 
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Chemical methods usually depend either on 
measurement of the rate of disappearance of 
starch a» determined by the color produced by 
iodine or by the measurement of the quantity 
of maltose or glucose liberated by the enzyme 
The \ alues for amyla e m the scrum arc ex; 
pressed m various terms depending on the 
method used Data collected by use of these 
methods have shown that amylase is con 
stantly present in the blood stream that in 
healthv individuals am} lolv tic activity is rcla 
tuely constant but that this activity may 
vary considerably in different persons \m> 
loly tic activity is said to be unaffected bv star 
vation or bv foods of various types 

Considerable information about the origin 
and fate of amvlase has been accumulated and 
it is now believed that amy la^e arises partly at 
least in the pancreas Several reasons for this 
belief can be advanced First experimental 
pancreatectomy performed on animals has 
been followed with few exceptions by de 
creased levels of amylase in the serum Sec 
ond, ligation of the pancreatic ducts of animals 
always has been followed within a few hours 
bv a rapid rise m values for serum amylase 
these values gradually returning to normal in 
8 to is days Third pancreatitis induced ex 
penmentally by injection of bile into the pan 
creatic duct has been followed routinely by 
marked increase in concentration of amylase 
m the serum maximal values being reached 
within 7 2 hours and the return to normal uau 
ally occurring within the first week, even 
though pathological changes persist in the 
pancreas Fourth a subcutaneous injection of 
acetylcholine is followed by an increase in val 
ues for amylase m the serum of the intact 
animal while such an increase fails to take 
place if pancreatectomy has been performed 
previously Amylase in the serum may how 
ever, have an extrapancreatic origin for as 
McCaugban recalled, Wohlgemuth Polacco, 


and Medina showed that obstruction of Sten 
son's duct also resulted in increased amy loly he 
activity of the blood and tirme Amylase m 
the pancreatic juice, after its entrance into the 
duodenum, probably is not a source for amy 
lase m the scrum since it has been shown that 
the concentration of amylase ia not affected by 
drainage of the pancreatic juice to the exterior 

Amy lase probably is absorbed directly into 
the blood stream from the pancreas m health 
while in the presence of experimental or din 
ical obstruction of pancreatic ducts, and in the 
presence of pancreatitis, it is presumed that 
rupture of small pancreatic canaiicuh Occurs 
permitting entrance of pancreatic ju ce into 
the blood stream through the lymphatic ves 
sds The factors v hich maintain th* normal 
concentration of amylase in the <erum are not 
well understood It may be assumed that the 
pituitary gland exerts some influence inas 
much as removal of the pituitary glands of 
dogs is followed by a twofold increase in the 
concentration of amy la-e m the serum Amy 
lase is excreted through the kidneys and 
through the liver and both urine and bileprob- 
ably serv e as v chicles for elimination of excess 
amounts of amy lase 

Theoretically, destruction of the acmar Its 
sues of the pancreas should be followed by 
lo\ ered values for amy las'* and low values 
have been reported in the pre c nee of chronic 
pancreatitis Low values also have been re 
ported to have been found in the presence of 
cholecystitis, of various conditionsof the liver 
such as hepatitis cirrhosis abscess, and car 
emoma as v ell as m the presence of diabetes, 
severe toxemia of pregnancy , and pneumonia 
The finding of low values m the presence ot 
some of these conditions is difficult to explain 
and suggests that the role of the hver ffi the 
maintenance of normal values should be ir 
vestigated further The multiplicity of condi 
tions m which low values have been reportea 
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renders such values of questionable significance 
in the diagnosis of diseases of the pancreas 
Elevated values for amylase in the serum 
have been recorded both in cases of inflam 
matory disease of the pancreas and m cases of 
obstruction of the pancreatic ducts b> carci 
noma or by c>st of the pancreas Since ele- 
vated values persist onlj for a few days after 
the onset of inflammation of the pancreas, the 
determination must be earned out within this 
period if the result is to be positive for inflam- 
matory disease of the pancreas Elevated val- 
ues may persist for a longer period when the 
duct is obstructed by neoplasm The deter- 
mination is positive for pancreatic disease 
with great frequency, provided the determina- 
tions are carried out within the first few days 
after the attack of upper abdominal pam or 
during the acute phase of obstruction of the 
pancreatic duct 

Although elevated values for am>Iase in 
the serum have been reported in the presence 
of nephntis, this fact should not be considered 
to detract from the usefulness of the determi 
nation in the diagnosis of pancreatic disease 
A greater source of error in clinical application 
of the test possibly may arise from obstruction 
of the common bile duct, for it has been show n 
that experimental ligation of the common duct 


leads to increased values Until now, elevated 
values have not been, and it seems unlikely 
that the> will be, identified as being due to ob 
struction of the common bile duct, inasmuch 
as Wakefield, McCaughan, and McVicar found 
elevated values in only 4 of 18 cases in which 
the common bile duct was obstructed by car- 
cinoma of the head of the pancreas Even in 
such cases considerable doubt exists that ob 
struction of the common bile duct was re 
sponsible for the high values and it seems 
unlikely that the more incomplete and more 
transient obstruction caused by stone in the 
common duct will cause elevation of values for 
amylase in the serum and thus prove a sig- 
nificant source of error in the clinical applica 
tion of the test 

Although it is true that elevated values do 
not necessarily mean pancreatic disease, ele 
vations due to other causes should not often 
confuse the diagnosis, and it seems safe to con 
elude that elevated values will point to inflam- 
mation of the pancreas or to obstruction of the 
pancreatic duct with a high degree of cer- 
tainty The determination of the concentration 
of amylase m the serum seems to be well estab- 
lished as a test of pancreatic disease and should 
be more extensively used in the diagnosis of 
disease of this organ M W Comfort 
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DR WILLIAM J MAYO AS I KNEW HIM 

OWEN H WANGENSTEEN, M D , l\A C S Mmnwpohs M.nnesota 

D R WILLIAM j MAYO is dead 

Born into i country ph> sician's family m Lc Sueur, a small frontier 
Milage in Minnesota, m the early da\s of the American Civil War, he 
was destined to become the first citizen of the commonwealth of Minnesota and 
a figure of the first rank m the world of medicine, bringing undying luster to the 
name of Mavo and enduring fame to Rochester Minnesota where he lived 
and worked 

Dr Mayo was a man who would stand out in any group of men He was 
of medium height, his bearing was erect his step quick and firm, even m bis 
later years and his alert e>ts v ere stead} and intent In manner he was unpre 
ttntious and a quiet digmt} characterized his even action His conversation 
was hvcl) and cheerful and gave evidence of a broad general interest His ca 
pacit> for reducing important principles whether m discourse or writing to an 
apologue or illustrative anecdote was proverbial and all his expressions were 
uniformly moderate m statement Dr Mayo was a good listener and lent an 
attentive ear to any conversation to which he was a part His extraordinary 
meraorv for fact and fact was m part owing no doubt to the earnest and con 
centrated interest which he lent even casual meetings 

What was the philosophv of life of this remarkable man vho m a small mid 
western town w ith the aid of his brother Dr Charles H May o, built a medical 
chmc that has been long the vender and marvel of the entire world? Frugal 
and abstemious in habit simple in tastes and temperate in all things but work, 
his daily example illustrated the great principle which regulated his life and 
which he himself expressed so well ' Contented mdustrv is tht mainspring of 
human happmesa From earliest v ears to his last he loved his work There were 
no spasms or episodes of labor His life was a long, patient, and continued effort 
What is labor vhen the „un of success shmea upon a man s exertions’ 3 When Dr 
Afavo gave up hts work in the operating theater, which he loved «o much at the 
age of 68 his other clinical activities absorbed his entire time and interest He 
remained always a perpetual wonder to his associates who could not understand 
how he could find complete sati faction and enjovmcnt m con tant hard work 
When he needed relaxation he found it in some other actmtv Dive won oi the 
vacant hour were the companionship of hi& family, thoughtful refection upon 
a34 
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the verities of life, reading, travel, and his river boat In his active years he 
seemed indefatigable and under whatever stress he found himself, he exacted 
always a higher standard of work from himself than from his associates A noble 
maxim, dear to his heart, which adorned his desk, animated his 'work and gave 
it direction It read “He loved the truth and sought to know it ” 

What were the qualities of this man that made it possible to accomplish in a 
single life span the Herculean tasks which he carried through? A lofty objective 
with earnestness and singleness of purpose, unrivaled capacity for leadership, un- 
surpassed vision, a well balanced critical but tempered judgment, an ability to 
make time go a long way, indomitable determination, flexible adaptability and a 
genuine tolerant sympathetic patient understanding, accompanied by a calm 
serenity, were some of the characters that set Dr Mayo aside from other men 

How Dr Ma>o succeeded uniformly in getting everyone about him to do his 
bidding willingly is a source of never ceasing wonder Since the beginning of time, 
the distinguishing mark of eminently successful leaders has been the dual ca 
pacity to envisage a far reaching intelligent program and the ability to carry it 
through with the complete and voluntary consent of the governed Dr Mayo 
possessed both these talents in liberal measure To command the complete con- 
fidence and loyalty of associates in undertakings which at the time had the sug- 
gestion of being somewhat visionary is in itself a real triumph The success motif 
runs conspicuouslj through all activities to which Dr Mayo put his hand 
Capable generals who lose battles discover usually that their popularity was 
lost with the conflict Certainly nothing succeeds so w ell as success The astonish- 
ing success of his enterprise attests not alone the acuity of Dr Mayo’s unusual 
mental perception but as well his skill in the choice and the management of 
associates 

Dr Mayo recognized true merit and rewarded it liberally There was no envy 
in his make up— no ambition to hold the stage alone Associates were given 
free rein and excellent opportunities to develop their individual capacities Dr 
Mayo lent encouragement often b> an unexpected kindl> act or a word of praise 
His criticisms were few and friendly 

Let us look at this man at work in his surgical clinic Here it was he first 
established himself as a surgeon of distinction Here again, natural endowment 
with rare combinations of talents permitted him to make an enduring contribution 
to surgery Early world wade recognition as surgeons came to the brothers Ma> o 
for their abilitj to cany out operations upon the gall bladder, bile ducts, and 
stomach, with exceptional^ low mortality rates Medical men came to see, 
doubtful of the incredible reports the> had heard and read emanating from 
Rochester The> came awa> bewildered b> what the> saw and, if they went to 
Europe, they encountered great enthusiasm for the surgery done at Rochester 
Those who live within the pale of a great man’s shadow arc often slow to admit or 
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appreciate fuilv the things which the rest of the world acknowledged long since 
until the echo of his fame returns to their verv doors The world gives its admira 
turn not to the man who does what nobod> attempts to do, but to the man who 
docs best what manj do well The masterl) adroitness of Dr Majo in operations 
upon the stomach, colon and rectum, hernia the biliary passages spleen, and 
kidne> arc well known to all who were privileged to observe him at work His 
manipulations were delicate and precise A fine tremor did not impair the ac 
curacv of hts handicraft His mental calm m trying situations was admirable 
He was a surgeon s surgeon an affirmation of his superior judgment in making 
and executing difficult decisions On completion of an operation, he w ould review 
in a modest chatty manner the nature of the problem as it presented itself dis 
cussing the alternative manners m which the problem mav have been solved 
giving the reasons for his choice of procedure These remarks gave evidence al 
wavs of profound knowledge of the recorded experience of others tinctured b> the 
wisdom which comes from a critical anal) sis of a broad personal experience Dr 
Mavo was m no sense a slave of authority on the contrary hewasalwajsm 
the lookout of the watch tower searching the horizon for new ideas \ ct his ever) 
act indicated that he valued the knowledge of the past as a priceless possession 
evincing however the capacjtv to sympathize understanding!) with other times 

Dr Mavo found the surgeon working alone with assistants of a kindred spirit 
m his workshop He succeeded in exciting the cunositv successiveh of pathologist 
roentgenologist and internist in surgical problems and brought into the surgical 
clinic the experience of a group of men whose special knowledge pvramided the 
usefulness of the surgeon This contribution of Dr Ma>o has left an indelible im 
press for the better on the practice of medicine that has been felt around the 
world \\ herevtr this principle of surgical practice is in force one can be certain 
that the surgerv is of a high order Dr .Majo s recognition of the importance for 
the surgeon to limit his activitv to a somewhat circumscribed field has done much 
to advance surgical sp-cialism m this countr) One who essays to encompass the 
entire field of surgerv remains all his life a learner and can make no significant ^ 
contribution to the patrimon) of surgical knowledge Dr Majo did insist h ow ^ 
ever that ever) surgical specialist must be grounded broadl) in the province oi 
general surgerv 

Having co ordmated intimately the activities of his clinic this man who saw 
with extraordmar) perspicacity placed his institution m part under the observant 
discipline of a graduate school of medicine with university supervision Obstacles 
did not deter him He established an experimental laboratory of surgery brought 
bacteriologist chemist biochemist phv siost and btophj sicist into in lunate con 
tact with man) phases of the practical work of the clinic long before this prac 
tice was the fashion or its great value to a chmc appreciated Little wonder t at 
this practical dreamer s vision has made of his effort a. monument that attracts 



WANGENSTEEN WILLIAM J MAYO 


537 


medical men and patients from, everywhere The innovations which Dr Mayo 
made in clinical and hospital procedure indicate that he meditated and reflected 
continuously upon new schemes and disciplines which could be introduced for the 
betterment of medical practice He was always in the vanguard of progress 
Dr Mayo’s interest m the young man was unceasing He urged the >oung 
aspirant, ambitious for a career in medicine, to give intelligent thought to the gen 
eral problem of social conduct and relations to his fellow man Many a man who 
professes the moral code employs it as a lightning conductor For Dr Mayo it 
was the guiding light of his daily life— an obligation indispensable to happiness 
Another precept to which Dr Mayo lent directional momentum, not alone by 
repeated exhortations but by the more cogent impetus of example, was the ne- 
cessity for sy stematic and continued study A man of improved faculties, Dr 
Mayo counselled, has command of another’s knowledge He felt keenly that 
the wisdom of age and experience should be exchanged freely with the enthu 
siasm of youth and that both old and young would benefit greatly by the barter 
Said Dr Mayo “As I have watched older men as they have come down the 
ladder, as down they must come, with younger men passing them, as the> must 
pass to go up, it so often has been an unhappy time for both The older man is 
not always able to see the necessity or perhaps the justice of his descent and 
resents his slipping from the position that he has held, instead of gently and 
peacefully helping this passing by assisting the younger man ” 

Despite the absorbing nature of his work, Dr Mayo found time for many 
other activities For a period of thirty two years he was a Regent of the Uni- 
versity of Minnesota and took a very active part in the deliberations of that body 
During this long period of service he cultivated constantly an intense interest 
m the broad outlines of general education and gave special attention to the his- 
tory of education His opinions upon educational matters were respected and 
he was much sought after as a speaker at university exerases He gave much 
thought to medical education, both undergraduate and graduate, and took an 
active interest in the efforts of established medical organizations to improve and 
elevate the general plane of practice Since its beginning, he was identified 
intimately with Surgery, Gynecology and Obstetrics and partiapated ac- 
tively in the functions of the American College of Surgeons 

One of the very beautiful and exemplary things relating to the brothers 
Mayo was the devotion and attachment of one to the other It was more than a 
fraternal interest, yes, something akin, m each instance, to that of a father’s 
solicitude for his son, a spirit which we would all do well to emulate Doctors 
Will and Charlie, as they were affectionately known to their intimates, spoke 
often with a tender fondness of the lessons they had learned from their parents 
Dr Will credited his father with manv an important precept that stood him in 
good stead throughout his professional life To both his mother and his father 
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be attributed prudent instructions m social obligations— of which his entire We 
reflected an un usually fine appreciation Together the brothers Majo gave lib- 
erally of their eamings to the Mayo Foundation for Graduate Medical Studv and 
Research In all, two and a haU million dollars wa, donated by the brothers 
Mayo for this purpose In a letter addressed to the University of Minnesota 
accompanying the last gift, Dr Mayo expressed m beautiful and simple language 
the philosophy that bad prompted their philanthropy He said in part * Our 
father recognized certain definite social obligations He believed that any man 
who had better opportunity than others, greater strength of mind body or 
ch meter owed something to those who had not been so provided, that is, that 
the important thing in life is not to accomplish for one’s self alone, but for each to 
earn lus share of collective responsibility The fund which ut bad built up 
and which had grown far beyond our expectations had come from the si cl and 
ire beh ved that it ought to return to the sick in the form of advanced medical 
education which would develop better trained physicians, and to research to 
n duce the amount of 'tchncss The people s money of which v c ha\c been 
the moral custodians is being irrevocably returned to the people from whom 
it came 

Many honors from all parts of the world came to the brothers May o and their 
list of citations decorations, and honorary degrees is most impassive Both 
brothers valued the e manifestations of esteem of their fellow men, but honors 
\ ere held lightly by these modest and good men who retained their simplicity 
while occupying high positions in the world Both the Doctors Mavo were loyal 
law abiding peace loving patriots ardent m undivided devotion to tWtr country 
which had rewarded their dreams and ambitions far beyond their most sanguine 
expectations 

Men hhe Dr \\ llliam J Mayo, who are destined to guide the fate of empires 
or great enterprises, can not enjoy or gratify their capaatn s for friendship to 
the fullest It is inevitable that they must often vail alone and keep their own 
counsel, however much they would share their hopes and reveries with their mtt 
mates It is, to the ^lory of Dr Will however that in the circle of his friends 
and associates he was loved even more thin he was honored Dr Mayo was 
a very domestic and home loving man The deep ties of affection to his family and 
kin were beautiful to behold The door of the Mayo household was open always 
to friend and stranger who shared his interests, and the generous cordial hospi 
tahty of Dr anil Mrs Mayo excited the warm admiration of all who were for 
tunate to know it 

Sweet is the recollection of this kindly man of rare gifts- His memory falls 
tenderly y « t sadly on the spirit His remembrance v ill be cherished with pride 
and affection by those who were privileged to know him He belongs now to the 
infinite His name will not perish in the dust 
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T HERE has been a definite need for a book in 
the English language on the subject of Or 
Ihopedtc Appliances 1 The book by Dr Jordan 
meets this need The advantages and disadvantages 
of orthopedic appliances are noted, and the principles 
of application, techmqueof construction, and method 
of fitting mechanical supports are described The 
author stresses the need for co operation between 
the surgeon and the bracemaker and points out the 
responsibilities of each 

The book is useful to all who prescribe orthopedic 
appliances The responsibility of choice of brace and 
supervision for proper fitting falls upon the surgeon 
who prescribes the appliance It is also useful to the 
bracemaker Technical details are clearly stated for 
the bracemaker to follow as to choice of material and 
methods of construction The book is arranged so 
that it can be used as a reference to find a desired 
type of appliance the appliances are grouped ac 
cording to the anatomical parts to be supported and 
protected It contains a chapter on the construction 
of several types of arch supports 

Dr Jordan reveals his continental training He 
emphasizes the value of thorough, exact workman 
ship and shows a preference for form fitting braces 
He also considers conditions in this country and 
takes into consideration the increased expense as 
well as the need of expert bracemakers in the con 
struction of form fitting braces His use of a brace 
as a corrective mechanism is ill advised The de 
formity should be corrected first, and the brace con 
structed to retain the correct position 

The author describes methods of constructing 
models and of taking measurements from which 
braces can be made He describes and illustrates 
braces which have been proved by clinical use, in 
eluding some which are outmoded and others which 
have not been described previously in the English 
or American literature Emil Hauser 


T HE new edition of Means’ and Richardson’s 
work, The Diagnosis and Treatment of Diseases of 
the Thyroid' covers the field simply but thoroughly, 
and is based on the extensiv e experience of the thy 
roid clinic of the Massachusetts General Hospital 
Each chapter is followed by a bibliography of the 
important literature so that this volume becomes a 
valuable reference work Approximately 50 selected 


‘OXTHOTETflC Atouakces 7BE Pmicim.es A>Op Pbvcmce or Bback 
CONST BICTIOV FOB THE U E OP OMHOrEDIC SCRGEOVS A\P LEACE 
stakes s By Henn> H Jordan M D Foreword bj E G Lrackett 
MD N*w York London Toronto Oxford University Pres 1939 
1 Tee Diagnosis ato Tbeatvekt oiTs ease or tee Thysosd B> 


case histories, illustrating problems of diagnosis and 
methods of management, are used throughout the 
discussion The gradual swing away from x rav to 
one stage surgical treatment of exophthalmic goiter 
is tabulated by 4 year periods in the material ex 
tending from 1915 to 1935 The treatment of hypo 
thyroidism is given in detail The work is repre- 
sentative of the common sense, accurate, and com 
plete medical practice of this group Paul Starr 


O NE may almost unconsciously accept the au 
thors “semi humorous’ style in reading one 
of his books He has left this mouth and jaw subject 
until the last, and in his book, Surgical Pathology of 
the Diseases of the Mouth and Jaus* states “so after 
thirty five years of writing, I shall trade my pen for 
a lollipop,” but he does not Promise to do so 
Whatever feelings a reader may have toward the 
author’s homely style, fairness will show that an es 
tablished principle for the good of the individual 
patient has been faithfully and admirably followed 
out, and a reader will only fool himself if he assumes 
that all the necessary “science ' is not also included 
in the pages The reader may be amused by such 
passages as the following “It is a question whether 
the lips should be considered a part of the face or as 
belonging to the oral cavity The young swain, no 
doubt regards them as part of the face Generally 
speaking however their most salutory function is to 
act as a portcullis for the oral cavity and to prevent 
the emission of sounds the unguarded vocal cords 
may feel impelled to emit ” But there can be little 
doubt that the author has an unusual ability to re 
duce to words the processes one automatically goes 
through m arriving at a d a gnosis 
The book is said to be intended for general sur 
geons but there are so manv statements regarding 
the importance of diagnosis for correct treatment, 
and so manv ^allies into the field of treatment that 
one may wish the author would break dow-n and go 
ahead with a full discourse on treatment of all the 
lesions included 

One finds good definite statements on micro- 
scopic confirmation of diagnosis before reporting 
cures of carcinomas, on the seriousness of lip carci- 
noma on the unimportance of ‘too much educa 
tion in the pathologv of jaw tumors on the umm 
portance to the patient of theoretical discourses on 
mixed tumors and regarding many other subjects 
that usually are discussed at great length 

Rv S h S ,? CAL f P \5 B0L ? GY U IHE Dl ease, of the Mouth and 
jV^oll^^s' 10 Phlladelphla M ° nlreal al, d London 
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The photomicrographs are so clear that many of 
them look like drawings the photographs are also- 
good and although one wonders why the entire face 
is included for small tip lesions by the time the mid 
die of the book has been reached it just seems a nice 
personal introduction to see a tumor of the tongue 
shown in a patient with nose glasses On page 189 
however toward the end of the book the full face 
cadaver with the blotch on the palate described as a. 
fibroma may leave one m deathlj fear of such a 
process 

The author has experienced control of bleeding m 
malignant jaw tumors b> externa) carotid ligation 
but perhaps by some surgeons who have not had 
such good success with this procedure one small 
mark mav be made against the author s rccommen 
dations 

One who does this tvpe of work will be glad to we! 
come the present text as a standard reference and 
will be delighted that the author found lime to in 
elude this work in his senes of to monograph') on 
surgical pathology Jaurs B Bsowv 


TN this compact little book Le trailemcnt non 
i san&Unt des fractures du rachu ‘ Mallet Cuj 
appraises the technique of Davis Watson Jones and 
Boehler m their orthopedic non operative treat 
ment of fractures of the spinal column with empha 
sis on his own refinements and modifications of that 
form of treatment in the light of hts own experience 
He has personalis treated by this method a scries of 
34 cases of fracture of the spine and in collaboration 
with Rene I ertchc he has had the opportunity to 
extend his observations Briefly the author s pro 
ceduTe is as follows With the patient in the ventral 
f position on a table and with the head and neck sup 
ported in a spcciallv made ingenious contrivance 
(to extend the spine bv forcing the head back with 
out undue strain on the at lanto occipital articula 
turns) the muscles in and about the site of the frac 
ture are thoroughly infiltrated with 1 per cent novo 
cam solution and the spine is hyperextended as fax 
as possible \ posterior molded body cast is fitted 
dried and completed the next day b> an anterior 
molded half and the patient is then allowed to be 
up and about m order to perform specially designed 
exercises 

The author recognizes the fact that basically the 
idea of such treatment is not his but it is his purpose 
to stress its value >n the treatment of old or recent 
spinal fractures (without attendant neurological le 
sions) and to point out the special advantage of the 
use of novocain rather than a general anesthetic to 
relax the muscles around the fracture and to simplify 
the application of the cast His type of cast its 
method of application the special bead rest and the 
exerases during the time of wearing the cast are all 
held by him to be important modifications of the 
original Watson Jones method 


tV 1-1 *tc"vrM— WUCIB*^ 
By P <«rc Mill 1 c f P»n 


Mallet Guy is particularly concerned with 3 
anatomical types of fractures (1} the severely com 
minuted fragmented dislocated vertebra! body (3) 
the opposite extreme the vertebra with a minimal 
transverse fracture in its interior without dtsloca 
tion and without any involvement of the upper or 
lower memscal surfaces and (3) an intermediate 
type the most frequent where the vertebra suffers 
a fracture with t or 2 fragments and the upper or 
loner surface of the body is fractured through with 
partial or complete destruction of the intervertebral 
disc The sequel® of such fractures are pain dt 
formity through both muscle imhalance and set 
tlmg of the vertebra, because of absorption and 
osteoporosis in the fractured body possible second 
ary neurological lesions and eventual loss of eco 
nomic independence of the patient He believes 
that the non-operative treatment requiring the use 
of a cast no more than 3 or 4 months usually should 
be tried before the open operation withlammectoim 
grafts and other radical often disappointing meth 
ods arc used 

It is hardly to be expected that this monograph 
will be accepted in its entirety by every surgeon 
whose lot it is to treat spinal fractures But no one 
can deny that it is a sincere exposition of the beliefs 
and experience of a surgeon of repute that it is 
written with assuring confidence and a clear under 
standing of this problem and that it is free of an\ 
extravagant optimism Jons Manra 


T HE new 200 page book A Manual of Fraclum 
and Dislocations* is divided into 4 P arts 
first part dealing with definition classification ana 
diagnosis of fractures the second with fractures of 
the upper extremity the third with fractures of the 
trunk and the fourth part with fractures of tK 
lower extremitv The methods and procedures ate 
fundamentally sound and practical because they are 
based on the excellent results of fractures treated on 
a highly specialised fracture service , 

In the first part the author advises careful 
tory taking and thorough physical examinations 
Specific clinical cases arc used to emphasize and 
illustrate important points which are helpful to toe 
reader The author feels that the choice of the per 
manent treatment of a fracture should be maae 
when the patient is first seen and the reduction per 
formed as soon as possible If opera live ' 

is deemed advisable it should be performed wit&in 
the first 10 days The summary of technique m ap 
pb mg piaster strapping and aspirating of joints is 
well written and illustrated Throughout the man 
ual there are sketches and diagrams which are clear 
exact and self explanatory At the comtouJ 
each discussion is a summary which includes very 
briefly the treatment time of immobilization prog 
costs and the salient points presented 
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In fractures of the humeral surgical neck a word 
of warning is given as to the usual abduction plaster 
spica which is used In fracture dislocation of the 
anatomical neck of the humerus Dr Stimson rec 
ommends removal of the head Immediate internal 
fixation is advised m fractures of the shaft of the 
humerus In fractures about the elbow the irapor 
tant landmarks are well illustrated and the po*si 
bility of growth disturbance is cited in slipped 
epiphy sis in children suffering from injuries of the 
elbow In gross displacement of the radial head, 
immediate remo\ al is indicated and advised Kirscb 
ner wires are recommended for comminuted frac 
tures of the distal end of the radius These wires 
are used for traction above and below the fracture 
and then incorporated in a circular plaster In the 
discussion on hip fractures, the author lists 2 stand 
ard methods of treatment advocating both the 
Whitman spica and internal fixation, preferably by 
the use of a Smith Petersen nail In most of the 
fractures of the shaft of the femur in adults, it is felt 
that some form of skeletal fixation is necessar> In 
fractures of the tibia and fibula the use of Kirschner 
wires is again recommended Open operation for 
fractured patella is advised where there exists any 
separation of the fragments In this chapter, an 
excellent and accurate definition and description of 
a Pott’s fracture is given 

The manual is comprehensive brief, and to the 
point No attempt is made to describe surgical 
technique The modern methods of treatment of 
fractures are presented very clearly and definitely 
At the beginning of each part of the manual the mci 
dence of fractures of each bone is carefully tabulated 
These statistics are based on n 000 cases treated 
at Presbyterian Hospital in New York City between 
the years 1929 and 1937 This manual is highly 
recommended for use by the medical student and the 
general practitioner Frank E Stinchfield 


T HE title, Eteryday Surgery 1 appears to defy the 
smallness of this book Turning through its 266 
pages one is astonished to find its scope almost com 
parable to that of the ordinary 1,000 page textbook 
of surgery The authors suggest that students, post 
graduates, and the isolated practitioner may find 
practical aid in such a book No doubt the under 
graduate student will enjoy Eieryday Surgery as it 
contains a surprising amount of solid material with 
but very little garnish However, he will find it in 
no sense a substitute for the more complete text 
books The practitioner who turns to it for help in 
his everyday problems may be disappointed to find 
that so little space is given to differential diagnosis 
and treatment, 2 considerations with which he is 
very much concerned Failure to mention sulfanila 
mide m connection with erysipelas and other strepto 
coccal infections is surprising Only u lines are 
devoted to surgery of the spleen It seems the au 
_ ’ C '?*VPAY SracMY By Lambert Rogers M Sc FRCS FRC 
SE FRACS FACS and A L dAbieu MB ChM.FRCS 
;; th an Introd etion by Professor G Grey Turner D Cb MS 
FRCS FRACS FACS Baltimore Will am Wood & Co 1938 


thors are too concise m many instances Exceptions 
are the chapters dealing w r ith hernia and anorectal 
diseases A wealth of information is concentrated 
into the short chapter on fractures and dislocations 
The illustrations are not numerous but usually ade 
quate, most of them appear to be original drawings 
Figure 122 will find many cnticisers Dr Rogers 
and Dr d’Abreu state that their objective is an 
“attempt to present in concise form what we regard 
as the best in modern surgical practice of an every 
day character ’ In this they have succeeded If the 
subject matter is inadequate this is in some measure 
compensated for by the excellence of its quality 
W Kenneth Jennings 


T HE English edition of Rouviere’s Anatomy of the 
Human Lymphatic System 2 represents “an at 
tempt to make the publication of scholarly and tech 
meal books in small editions pay for themselves 
through the combination of an inexpensive printing 
process and definite economies of distribution’ , the 
process used is termed “photo lithograph,” which 
apparently is one of many variations of the general 
method of offset printing 

In the initial chapter which concerns the general 
characteristics of lymphatic vessels, a great deal of 
valuable information is prov ided on the direction of 
lymphatic flow, on the direct emptying of lvmphatic 
vessels into the venous system at points other than 
the jugulo subclavian junction, and on the general 
principles of distribution of lymphatic glands Be 
ginning with the second chapter not only are the 
lymphatics of the larger parts considered (extremi 
ties, thoracic, and abdominal panetes, etc ) but also 
the walls of such smaller spaces as the buccal cavity 
and larynx and such specialized structures as the 
salivary glands, the gums and teeth, the auditory 
organ the liver and its biliarv passages, and the 
nervous sy stem 

For each anatomical region the groups of glands 
are enumerated and the exact location and arrange 
ment of the sev eral sets discussed Especially serv 
iceable are the notations as to the relation of the 
glands to neighboring blood vessels, nerves, and fas 
cial layers, and to the surfaces and margins of mus 
cles The area of origin of the afferent vessels is de 
scribed in each instance, as is also the course of 
efferent vessels between groups of glands The effer 
ents are traced to the larger trunks and ducts 
Variations in the number of lymph glands in each 
group are discussed fully, as are the retrogressive 
changes which come with advancing age Incon 
stant and rare as w ell as regularly present groups of 
glands receive attention The descriptions of the 
size and form of prominent individual glands are ex 
cellent this constitutes important information for 
the careful physician who must know something 
about quiescent morphology before attempting to 
judge of pathological enlargement 


°7 Homan Lymphatic System By H Rouviire A 
compendium translated from tbe original Anatomic des lymjhahqucs 
Inr \?,T byM 1 Toblas Ann Arbor Mich Edwards Brothers 
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The translator with the commendable purpose of 
simplify mg the original treatment has removed to a 
glossary all special material jd which the invespga 
tor not the medical student or the practitioner 
would he interested this material alone of definite 
value to the research student covers 27 pages 
Available too is a superb bibliography of more thin 
750 titles 

So much then for the contents of the volume but 
in appraising a booh it is essential to distinguish 
clearly between the products of author and lUustra 
tor and the technical means utilized by printer and 
engraver in making the scholarly wares vendible 
In other words contents and format are 3 very dif 
ferent things file format of the present volume 
done in modern photo lithographs is arrestmg m an 
unpleasant manner To one whose interests have 
taken him through books from the incunabula to 


those of our own day this new work arouses a long 
mg for lithographs that deserve the name and for the 
velvety excellence 0/ the earlier mints In the vol 
ume under discussion many of the illustrations are 
so dark that glands and vessels cannot be traced 
some schematic ones raise more questions than they 
answ er some display the topographical features so 
confusingly as to present a problem in orientation 
others are for the bookmaker s convenience uefor 
tunately rotated It is a tribute to our predecessors 
in the engraving craft that the clearest illustrations 
in the book are those taken from the works of Mas 
cagm (1833) and Sappej (1874) 

fhe text deserves better handling even though 
improvement would necessitate raising the selling 
price in anatomy enigmatic figures which do not 
illustrate are a poor bargain however low their cost 
may be Barry Arson 
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and such ackno ledgraent must be regarded as a sufficient 
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space permit 
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COMPLETE PROGRAM FOR THE 1939 CLINICAL CONGRESS 


T HE complete program for the twenty 
ninth annual Clinical Congress of the 
American College of Surgeons, to be held 
in Philadelphia, October 16 to 20, ap 
pears in the following pages The surgeons of 
Philadelphia, with excellent facilities at their 
command for clinical demonstration, have ar 
ranged a program of operative and non operative 
clinics that will be fully worthy of this great 
medical center with its renowned leaders in 
medicine and surgery Five medical schools and 
more than fort) hospitals have co operated with 
the committees which have planned the program 
of clinics and demonstrations which are listed in 
preliminary form in succeeding pages The 
schedules will be revised and enlarged during the 
weeks preceding the Congress and from day to day 
thereafter, with daily bulletins being issued at 
headquarters to show the final schedules The 
clinics will be held in the hospitals on Monday 
afternoon, October 16, and thereafter on both 
mornings and afternoons of each of the following 
four da>s 

Non operative clinics and symposia, which will 
supplement the \ aried and extensive schedule of 
operative climes, will show the important work 
being done in special fields in many of the large 
hospitals Participating in some of these dis 
cussions will be eminent surgeons from other 
medical centers who, on invitation from the local 
clinicians, will describe their own methods and 
experiences Among the fields in which demon 
strations and exhibits have been arranged will be 
general surgery , gemto urinary surgery, neuro 
surgery, fractures and other traumas, obstetrics 
and gjnecology, broncho esophagology, plastic 
and faciomaxillarj surgery, surgery of the bones 
and joints, thoracic surgery, ophthalmology, and 
otorhinolaryngology 

The clinical schedules provided b> the hospitals 


are being so correlated that the visiting surgeon 
maj be assured of an opportunity to devote his 
time continuously, if he so desires, to clinics deal- 
ing with the special subject in which he is most 
interested It is planned to provide adequate 
morning and afternoon programs for general 
surgery and the various specialties for each da> 
of the Congress 

It should be pointed out that the clinical 
program as published in the following pages, and 
also in the official program to be distributed at 
the Congress, obviously cannot include all of the 
detailed information regarding operative clinics 
and demonstrations scheduled for the several 
hospitals A complete detailed program will be 
provided from day to day, posted in the form of 
bulletins at headquarters each afternoon for the 
succeeding da> and published in the daily Bulletin 
for distribution each morning Visiting surgeons 
are urged to consult the bulletins posted at head 
quarters and the Daily Clinical Bulletin in select 
mg the clinics they wish to attend and m making 
requisitions for clinic tickets 

Governors and fellows of the College will hold 
their annual meetings in the Rose Garden of the 
Bellevue Stratford Hotel at 1 30 o’clock on 
Thursday afternoon At this meeting the officers 
and chairmen of the standing committees will 
present reports on activities of the College Elec 
tion of officers will follow 

The attention of fellow s is especially called to 
the meeting of three important state and pro 
vincial committees to be held on Wednesday in 
the Palm Garden, on the first floor of the hotel, as 
follows Judiciary committees, 9 30 am, Cre 
dentials committees, 10 a m , Executive’ com 
mittees, nam Also of importance is a meeting 
of the national and regional fracture committees 
on Thursdaj afternoon at 4 o clock in the South 
Garden 
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MI sessions at the Bellevue Stratford except ns noted 

J/oW<n October iC 

io oo Hospital Conference — Ro e Carden 
jt oo Assembly of Initiates— 1 aim Garden 
3 oo CUntcs in I hiladelphia Ho pitals 
i oo Hospital Conferen e— Ko e Garden 
i oo Survival I dm Fxhibition— Palm Carden 
<• o a Presidential Meeting and Convocation— Academy 
of Music 


Tuesdt) Oct btr 17 

q oo Clinics in Philadelphia Hospitals 

9 }o Hospital Conference — Ros^ Garden 

10 oo Clinical Demonstrations Ophthalmology— North 

Garden 

ro oo Clinical Demonstrations Otorhinolaryngology— 
boutb Garden 

ro oo bur^ical Film Lahibition—Palm Carden 
u }o Mid Ja> Panel Di missions— North Garden South 
Garden Pose Garden 1 aim Garden 
3 '■© Clinics in FbiGdeiphia Hospitals 
a oo Hospital Conferences— Rose Carden South Gar 
den 

i oo fracture Symposium — U uher»poon Hall 
} oo Surgical l dm Exhibition— f aim Garden 
s oo Set nutic bes ion t eneral Surgery— Ir\ me Hall 

8 oo Scientific Session Ophthalmology— North Garden 
s oo Scientific Ses ion Otorhinolaryngology— South 

< arden 

S oo Ho pual C onferercc— St Joseph s Hospital 

U round j\ Oiobe 1$ 

9 oo Clinics in t hilsdelphia Hospitals 
gjo Ho piul Conkren t e~Ri.se t arden 
q $o fudimrv C omtmut s— I aim l arden 
iooo C re Jentials Committees— I aim ( arien 
n oo lm nine Committees -1 aim Garden 

iooo Chni jl Demonstrations Ophthalmology— North 
C arden 

iooo ClmiLal Demonstrations Otorhinolaryngology— 
South ( ar ten 

t; 30 Mi ida> Pjnd pi cussions— North Garden South 
Garden Rose Gar Jen l aim Garden 


a oo 
3 00 
3-00 
DO 

< JO 
8 oo 


9 30 
10-00 


IOOO 

10 00 

1 3-00 

1 JO 
3 OO 
JMO 
3 00 
3 JO 
4.00 

800 
8 00 
8 co 


Clinics in Philadelphia Hospitals 
Hospital Demonstrations— 1 fdadelphia Ho pitals 
Symposium on Cancer— Pose Carden 
Surgical film txmbi lion— Palm CarJen 
Surgical Film Exhibition (ophthalmology anloto 
rhinolarj ngology)— Pa’ro Carden 
Scientific Session General Surg rj— Irvine Hall 
T/i triJd) 0 tober 19 
Cbmcs in Philadelphia Ho pitals 
Ho pital Conference— Rose Carden 
Clinical Demonstrations Ophthalmology— North 
C arden 

Clinical Demonstrations OtorhinoUr> -ri feol >gy— 
South C aide 

Surgical Film Exhibition— Palm Carden 
MiJday Ianel Discussions— North Garden Gh,i)i 
C arden 1 aim Garden 
Annual Meeting— Rose Garden 
Dimes in Philadelphia Hospitals 
Hospital Demonstrations— 1 hilad Iphia Hospitals 
Symposium on Graluate Training— Rose Gardes 
Surgical Film Exhibition— Palm Garden 
National and Regional Fracture Committees— 
South Garden 

**icniif c Session federal Surgery— Imne Hall 
Scientific Session Ophthalmology— North Garden 
Scientific Session Otorhinolaryngology— Rose Gar 
den 


Friday Oiobe to 
Clinics in I Jiib Jdphia Hospitals 
Clinical Demon (rations Ophthalmology— Vru 
Gird n , . 

Clinical Demonstrations OtorhinoGryngoI n- 
South Carden 

Surgical Film Exhibition— Palm Carden 
MiJday Panel Di cussjon — North Gard n, Soitn 
C ard n Rose Gar ten Talpi Garden 
Symposium on Obstetrics and Cjneco/o 3 Nortn 
Garden 

Symposium on f/rilogy— South Garden 

Symposium on Diseases of the Re piratory Tra t— 
Rose Garden 

Clinics in Fhdj J fphia Ho P «! 

Surgical Film Exhibition— 1 aim Garden 
Meeting on Health Consenation-Irune nan 


Surgical motion picture films which so clearly 
and accurately portray clinical features of major 
interest to surgeons wall again be shown in wide 
variety and scope including the neyyet method* 
in operative technique and pre and postoperative 
care There will be an extensive showing of films 
dealing with subjects related to ophthalmology 
and otorhinolaryngology The Datlv Clinical 
Bulletin will give the time and place for the show 
jng of these sound and silent dims 

SCIENTIFIC SES„IO b 

General scientific sessions in the programs for 
v htch the Board of Regents has striven to include 
newer developments in the general and special 
surgical fields, will be held on Tuesdav \\ ednes 
da* and Thursday evenings in Irv me Hall at the 


University of Pennsylvania The subjects to be 
di«cus-cd are listed in the detailed programs wiiicn 
will be found on succeeding pages 
The afternoon symposia have been ptaww » 
concentrate attention on specific fields « 
interest fractures and other traumas "vw°‘' 

tus*ed at the 1 ueschy afternoon session tanc« 
and some of the many problem* related l 
will be discussed in a symposium on 
afternoon a feature of which will be a P re , 
tton by Dr Bowman C Crowell a socule , 
tor of the guidance and approval program 
College directed especially toward encouragement 
of the establishment of cancer clinics in g 
hospitals Graduate training for surged ’™ 1 
the snbject o' fto Thors*' afternoon 
following the annual meeting Surgical 
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oS diseases of the respiratory tract writ be dis 
cussed at one of three separate symposia on 
lnda> afternoon the other two being urology, 
and obstetrics and gynecology 
The midday panel discussions include a number 
of sessions to be held simultaneouslv, totaling 
fifteen separate meetings on four successive davs 
from Tuesday through Friday The subjects, to 
gether with the names of the leaders and collabo 
raters, are listed on a succeeding page It was 
necessary to extend these meetings this year be 
cause of their demonstrated popularity m the past 
The time limit makes concise statement im 
perative but nevertheless provides opportunity 
for a ro minute outline by the chairman, dis 
cussion from at least two viewpoints by selected 
collaborators and question and comment from 
the audience 

Specialists m ophthalmology and otorhmo 
laryngology and general surgeons who have an 
interest m these fields will be attracted by the 
programs for the senes of four scientific sessions 
on luesday and Thursday evenings One of the 
Tuesday evening sessions will present a sympo 
sium on the Surgical Aspects of Detachment of 
the Retina the other a symposium on ‘ Evalua 
tion of Methods of Treatment m Sinusitis One 
of the Thursday evening meetings will be devoted 
to the consideration of various phases of broncho 
esophagology with Dr Chevalier Jackson as the 
guest of honor in token of his great achievements 
in this field 


Monday morning at xr oo o clock m the Palm 
Garden Dr Irvm Abell, vice chairman of the 
Board of Regents ami Associate Director, 
Bowman C Crowd! and Malcolm l MacFachern 
will discuss briefiv the program of the American 
College of Su rgcons The inmates w ill then recite 
the fellowship pledge, following which thev wilt be 
greeted by Dr George P Muller president elect 
and Dr George Criie, chairman of the Board of 
Regents The initiates vv ill sign the fellow ship roll 
at the close of the assembly 

OPHTHALUOLOGV \ND OTOKWNOL VRWGOLOGV 

An extensive program of scientific sessions and 
clinical demonstrations for ophthalmologists and 
otorhinolary ngologists has been developed As 
outlined in the following program, special clinical 
demonstrations, conducted by local surgeons will 
be held at the Bellevue Stratford on Tuesday, 
Wcdnesdav Thursday, and ITiday mornings 
These sessions, held separately for each group will 
cover many of the problems of current interest to 
those who work m these special fields In the 
following pages will be found programs for a 
series of scientific sessions to be held at the head 
quarters hotel on Tuesday and Thursday evenings, 
for the presentation and discussion of papers 
Operative chmcs and demonstrations at the 
hospitals are scheduled for each day as noted m 
the chtucal program 

CLIVTCAL DEUO\STKAriO\S—OTORUlSOLARYbGOLOC\ 


PRESIDEVTItL VIEETING AND COVVOCVTJOV 
The usual impressive processional of the officers 
regents and honorary guests n dl open the com 
bmed presidential meeting and convocation of the 
College to be held in the Academy of Music on 
Monday evening Welcome will be extended to 
the assembly by the chairman of the local Com 
mittee on Arrangements Dr Thomas A Shallow 
The guests from abroad will be introduced by 
Dr Vernon C David vice president The 
presidential address will be delivered by Dr 
Howard C Naffziger, the retiring president and 
the annual oration on surgery by Dr Evarts A 
Graham Other features of this meeting will be 
the inauguration ceremony for the incoming 
officers the presentation of the initiates for fellow 
ship and the awarding of the medical records 
prize 


VSSEHBLV OF INITIATES 

Dr Howard C Naffziger, president of the 
College will preside over and deliver the opening 
address at the assembly of the 1939 initiates on 


Tuesday to oo a m 

William Hew son Operative Indications m Sinusitis 
Carl M Hou»er The Use of Sutfapyridme in I ung 
Abscess Following Tonsillectomy 
Hcvrv \ Miller Treatment of Sinusitis m Children 
Tijouas I Cov.su Management of Nasopharyngeal 
Fibromas 

H edrtesday 10 00 a ?« 

Robert H Ivy Pathological Conditions of the Mouth 
GvBRlf.L Tucker Diagnosis and Treatment of Laryngeal 
Tumors Benign and Malignant (color motion picture) 
Cufvalifr L Jackson Bronchoscopic Aspects of Bron 
chial and f ulmonary Tumors 
Louis H Clfrf Pathological Conditions of the Fsophagus 


Symposium on Chronic 1 regressive Deafness 

O^CAR V B vtaON \n atomy and Physiology of the Car 

Harry P Scuenck Thyroxin in the Treatment of Deaf 
nes-s and Tinnitus 

\\ alter HughsOn Surgical Treatment (round window 
grafts) 

LD fisiuh’za I tion^ AUPBELL Surglcsl Trealm ent (labyrinth 
Fftday so 00 a m 

F Harold Ksalss Diagnosis of Lateral 5mus Thrombo 
sis (report ol cases) 

Hfsblf Treatment of Otitis Media and 
Mastoiditis of Infants and Children with Sulfanilamide 
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suKrm cwrcoroG^ \nd obstetrics 


H vasi&os 1- FLiPPr. Treatment ot Pneumococcus 
Wemnptis with Sulfapjmlirc 

Irmvo J \\ ouhv ConKenil'vJ Stetiosi of the Tntbri 
(report of i case) 

OpiiriMtVOLnr \ 

T uesdtiy ip co a w 

Robb McDonsj-p Dark \Aiptitwn 

IJ tdnfsdjy in no 1/ m 

U alter I 1 rttiE fundus Chants \svnciatert with 
"'Jeuroiurgical Conditions 

Tkursda y 10 oo o m 

T ft Spvltii Bilateral Congenital Coloboma* Inner 
\ngle at t-ower Lids in a Sister and Brother 

Frida* io oo ant 

I S Tasssisn Lse of Contact Lenses Telescopic Spec 
tactes and Other \«5s in Ca es oi C realty Reduced 


( R IDl m TR WMVf FOR il/RCFJtV 

\ svmposium on Graduate Tratntng for Sur 
gerv will be htld tl 3 u clock Thursdav afternoon 
following the annual meeting of the fellows The 
program tl guidance which the American College 
of Surgeons has instituted in this field tuff be dt« 
cursed bv Dr I)alla« B Phemister of Chicago 
chnrman of the committee under \ hose sponsor 
ship it has been earned forward This program 
ha* been motivated In the original and pnmarj 
purpo e of the College to elevate the standards of 
the profession and 1 now ledge of the progress 
which has been made will be gratifying to the 
f entire fellowship As a result of personal sunevs 
begun in Januan 1937 bt the field staff of the 
College information was collected on which to 
base criteria for evaluating thephns contemplated 
or alreadv in effect in hospitals As the survevs 
have continued the criteria have been applied as 
a basis for approval and an approved list of 
hospitals for graduate training m genera! surgery 
ind the surgical specialties in (he United States 
and Canada was published in the Januarv 1930 
Bulletin republished with Tensions in April anti 
viU appear with further revision* in the October 
issue 

There have also been published jn the Bulletin 
since September 1938 descriptions of graduate 
training plans in effect m 43 hospitals groups of 
hospitals or medical schools which correlate their 
graduate training programs with clinical facilities 
provided in hospitals These furnish speciftv- 
details in actual situations which shov how the 
criteria are applied under wtdeh different condi 
tions In the sv mposium on graduate training at 
the Clinical Congress more information will be 
furnished on how acceptable programs mav be 
developed 


The organ nation of an educational program v ill 
be described bv Dr \\ ilhs D Gatch of Indian 
apohs Ensuing discussion 0/ this topic will be 
kd bv Dr George J Heucr of New Nork. 
Superv ision 0/ the educational program will be 
described by Dr Waltnun Walters of Rochester, 
and the discussion which will follow will be Jedbv 
Dr Alton Ocbsner of Is ew Orleans 1 breed?/ 
ferent phases of basic science requirements— tk 
basic course research and organized stuJv of 
surgical pathology — will be discussed by Dr 
Walter Fste}) Lee of Philadelphia Dr Alevamler 
Brunschwig of Chicago and Dr CarlH Lenhart 
of Cleveland respectively followed by general 
discussion to be led by Dr Howard C Naff iger 
of San Fnncisco Dr Walter D Wise and Dr 
flenrv P Bongardt of Baltimore will tell how 
to evaluate graduate training through records, 
reports and estimates of w ork General discus 
sion of this ubjcct wall be led by Dr Donald 
Guthrie of Say re Pa 

All fellow s of the College <hould take adv anta 0 e 
of the opportunilv afforded b\ this meeting to 
obtain and exchange information on this mo t 
timely subject An increasing proportion of the 
fellowship will is the program advances be 
directly charged with the supervision preceptor 
ship and guided instruction which trust be vs- 
tcmaticaliy developed and carried on in hospitals 
which undertake graduate training for surgerv 


HOsmvt CONFERENCE 
The twenty second annual Hospital StaiMki- 
ization Conference will offer the usual fuHpo - 
gram embracing a wide range 01 topics related to 
the hospital care of the patient Those irk 
attended the conference tn the same citv three 
vears ago will recall the inspiration furnished by 
the privilege of inspecting the facilities of one ot 
the countrv s great hospital centers, mnjwtttv g 
tmong its institutions the oldest hospital in the 
United States which is stiff in evi fence and wiu 
want to renew the experience and observe tne 
progress that has been made in th* meantime 
Those who have not had the privilege of visiting 
Philadelphia hospitals oefore have a^meroomw 
experience in store for them During the four 0 > 
conference ample opportunity wifi bt P*” 1 , 
for independent visits to hospitals «« 3ddlll0 ",£ 
attendance at the special demonstrations w ^ 
have been arranged for Wednesdn and Thtinicay 
tfternoons The latter will include a wide vanetv 
of procedures and techniques as will be noieu 
from the detailed program which appears 

succeeding page Hospital 

The first event on the program for the no sp» 
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Conference will be an address on “The Hospital 
Program of the American College of Surgeons,” 
by Dr Howard C Naffziger, of San Francisco, 
president of the College, at roam on Monda> 
in the Rose Garden of the Bellevue Stratford 
Hotel Official announcement by Dr George 
Cnle, chairman of the Board of Regents of the 
1939 list of approved hospitals m the United 
States and Canada will follow At this session tw o 
speakers will discuss the important current topic 
of graduate training for general surgery and the 
surgical specialties Dr Dallas B Phenuster, of 
Chicago, chairman of the American College of 
Surgeons Committee on Graduate Training for 
Surgery , will outline trends in this field, and Dr 
Robin C Buerki, of Chicago, director of study 
for the Commission on Graduate Medical Educa 
tion, will discuss ‘The Role of the Hospital in 
Graduate Education for the Physician or Surgeon 
Desirous of Proper Preparation for His Specialty 
Other educational aspects of hospital service will 
be covered b> Dr Fred G Carter, of Cleveland, 
president of the American Hospital Association, 
whose subject will be “Educated and Trained 
Personnel Essential for Maintaining Proper Stand 
ards of Service in the Care of the Patient ” and 
by James A Hamilton, of New Haven Conn 
president of the American College of Hospital 
Administrators, who will outline the ' Essential 
Qualifications of an Efficient Hospital Admims 
trator ” Another topic of absorbing interest, 
which will be discussed at this session by an able 
and venerated speaker will be “The Preservation 
of Our Present Voluntary Hospital System,” b> 
Rev A M Schwitalla, S J , of St Louis, president 
of the Catholic Hospital Association and dean of 
St Louis University School of Medicine At the 
conclusion of the formal discussions, the meeting 
will be thrown open for questions and comment 
under the leadership of Dr George P Muller, of 
Philadelphia, president elect of the American 
College of Surgeons 

Study of the detailed program for the remainder 
of the conference, which appears in the following 
pages, will reveal how much there is m it of 
potential interest and profit, on subjects of both 
general and special concern, for members of 
medical staffs of hospitals, trustees, admimstra 
tors, and other executive personnel At some of 
the sessions, such as those on Monda> afternoon 
and on Thursday morning, a miscellany of topics 
will be discussed At others a more limited field 
will be covered The Tuesday morning session, 
for instance, will be given over to a discussion of 

The Medical Staff Its Organization and Tunc 
tion ’ The subject will first be presented in 


general outline, then four speakers will discuss it 
from certain angles, such as, what actually con 
stitutes a medical staff, proper procedures in 
extending hospital privileges, making appoint 
ments to the medical staff, selection and appoint 
ment of chief of medical staff and heads of clinical 
departments Control of clinical work through an 
accounting of professional services will be a final 
special topic of discussion at this session 

Another special session will be devoted to the 
general theme, “The Organization and Manage- 
ment of the Small Hospital ” This will be held 
on Tuesday afternoon in the form of a panel 
round table conference The standpoints of the 
importance of the small hospital m certain com- 
munities, maintaining competent personnel, med 
ical staff organization, medical records, clinical 
laborator> and x ra> services, nursing, and fi 
nancing, will be discussed by various speakers 
The importance of all small hospitals meeting the 
minimum requirements of the College will be 
emphasized 

On Tuesday afternoon, panel discussions on 
problems pertaining to various phases of hospital 
administration in the large hospital will be held 
separately Among the topics to be presented 
from this viewpoint will be administrative prac 
tices, accounting control and hospital costs, 
anesthesia, care of emergencies, control of post 
operativ e infections from the v lewpoints of surgical 
instruments, hospitalization, and compensation 
charges 

An evening session on Tuesday in the audi- 
torium of St Joseph s Hospital, is expected to 
attract a large audience This will be a round 
table conference for the discussion of pertinent 
problems submitted by hospital executives, and 
will be conducted by Carl I Flath, of Toronto, 
and Dr Malcolm T MacEachern, of Chicago 

The joint conference of the American College 
of Surgeons and the American Association of 
Medical Record Librarians is always an important 
event on the hospital conference program It 
will be held on Wednesday morning at the head 
quarters hotel under the chairmanship of Dr 
Robin C Buerki A review of the present status 
of medical records in the United States and 
Canada will be presented by Dr E W William- 
son, assistant director of the American College of 
Surgeons The president of the Association, 
Lillian H Erickson, of Chicago, will discuss “The 
Present Status of the Training of Medical Record 
Librarians,” and other speakers will present 
various aspects of medical record keeping and 
utilization A round table conference on “Medical 
Record Problems’ will conclude the session 
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Fverv year \ number of new tJe\ elopments tn 
the meclnnical equipment the professional mcth 
ods anti the psychological and public rchtians 
aspects of hospitals arise 1 he hospital executeve 
who attends the Hospital Standardization Con 
ference wilt find the developments of the past 
sear together with those which have gone before 
and are still accepted graphical portrayed in 
the exhibits and motion pictures of interest to 
hospital people and clearly described m the talks 
and discussions at the formal sessions pane! 
discussions round table conferences and hospi tal 
demonstrations \ stimulating scries of meetings 
is assured and to every hospital is extended an 
tnv itation to be well represented at the conference 

VDV VNCf RFG1STR VTIOS 
The hospitals and medical schools of the I’biJa 
delphia area afford accommodations for laTge 
numbers of \ isiting surgeons but to insure against 
overcrowding attendance at the Congress will be 
luniled to the number that can be comfortibfy 
accommodated at the dimes The limit of attend 
ance will be based upon the results of a survev of 
the operating rooms and laboratories of the hos 
pitals and medical schools to determine their 
capacity for visitors It is expected therefore that 
those surgeons who wish to attend the Congress 
w ill register in adv ance \ registration fee will be 
required in order to provide funds with which to 
meet the expenses of the Congress A forma) 
receipt will be issued to each surgeon registering 
in advance which is to be exchanged for a general 
admission card upon his registration at head 
quarters during the Congress This card which 
is not transferable must be presented to secure 
clinic tickets ami admission to scientific sessions 
\ resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be S500 that 
no fee for the ig$g Congress shall be required of 
initiates (class of 1939) that the fee for non 
fellows attending as invited guests of the College 
will be Sio 00 

As in previous y ears admission to clinics and 
demonstrations at the hospitals will be controlled 
by means of clinic tickets which plan provides an 
efficient means for the distribution of visiting 
surgeons at the various dimes and assures against 
overcrowding The number of tickets issued for 
any clinic will be limited to the capacity of the 
room in which the presentation is held 

HEADQUARTERS — TECHNIC \L EXHIBITION 
Headquarters for the Congress will be cstab 
Rshed at the Bellevue Stratford Hotel where there 


arc unusual facilities for accommodating die 
Congress The Ballroom Palm Garden Clover 
and Red rooms and other hrge rooms on the first 
and second floors and the roof have been reserved 
for scientific exhibits and conferences registra 
tion clinic ticket bureaus bulletin boards ex 
ecufivc offices etc Thus the activities of the 
Congress w ill be centralized under one roof 
The Technical Exhibition will be located m the 
Ballroom and adjacent rooms on the second floor 
The registration and dime ticket bureaus to- 
gether w uh the registration desk w ill be centrally 
located on that floor The bulletin boards on 
which the daily clinical programs will be posted 
each afternoon will be distributed through the 
exhibit rooms Leading manufacturers of surgical 
instruments and supplies x rav equipment oper 
atmg room lights hospital apparatus of all kinds 
ligatures dressings pharmaceuticals and pub 
hshers of medical books will be represented 


PIHLVDElPmv HOTELS AND THEIR RATES 
In addition to the headquarters hotel the 
Bellevue Stratford there are many first-class 
hotels within a short walking distance providing 
ample hotel facilities at reasonable rates « » 
suggested that reservation of hotel accommoda 
tions be made at an early date at the following 
hotels which are recommended by the committee 


Vdelphia 13th and Chestnut Sts $3 h 

Barclay Rutenhouse Srjuarc E 4 S° ' “ 

Bellevue Stratford Broad and UalnutStS 3 8 } J £ 

Benjamin FranUm <jth and Chestnut Sts 3 5 S° 

Colonial nlh and Spruce Sts * 5 ° 

Drake 151* Spruce St 4 60 ® 

Majestic Broad St andCirard \\e * S° * 

Philadelphian 19th and Chestnut Sts 5 75 4 

Kit* Carlton Broad and \\ abut Sts 3 5 ° 

Robert Morris 17th and \rch Sts 1 & 4 

Spruce 13th and Spruce Sts * 5 “ P 

St James jjth and Walnut Sis *75 * 5 

SyUama Juniper and Locust Sts 3 °° > 

yyallon Broad and Locust Sts * 5 ° * 

Warwick i?th and Locust Sts 4 5 ° l ^ 

W elhnglon 19th and U alnut Sts 4 00 

RAU-RO uj takes 

No special rates have been authorised bl the 
railroads tor the r w9 Clinical Congress m FMa 
delphia in accordance with the police ad P 
bi the railroads ol the United States mdOaam 
so that certificates mil not be required 
round tnp tidets to be sold at less 9?£Sed 
lares cull be avafable Iron, all parts °{ 

States and Canada esc pt in the Ne» Eng »» 
states cche, , S nlar rat sc ill b ■»'*« 
limit provisions are not uniform as to a 
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of the country , but in no case are the} less than 
30 da>s It is suggested to surgeons planning to 
attend the Congress that the> consult local ticket 
agents some da>s in advance of the date of the 
meeting for complete information as to fares, 
routes and stopover privileges 

SPECI U. TRAIN EROM CHICAGO TO PHILADELPHIA 

For the convenience of the fellows living in the 
central and western states who will attend the 
Congress in Philadelphia, arrangements hav e been 
made with the Pennsylvania Railroad to provide 
a special tram leaving Chicago from the Union 
Station (Adams, Jackson and Canal Streets), at 

30 pm (CST) on Sunda>, October 15, to 


arrive in Philadelphia at 8 a m (EST) on 
Monda} The special train will be composed of 
air conditioned cars of latest design, including 
club, lounge, observ ation, compartment, bedroom, 
standard sleeping and dining cars No extra fare 
will be charged 

Round trip tickets from Chicago to New York, 
on account of the World’s Fair, with stopover 
at Philadelphia and a 60 da} return limit, will be 
available at special rates 

Fellows are urged to make their reservations 
for this special tram at the earliest possible date, 
making application to Mr W E Millspaugh 
passenger representativ e of the Penns} Iv ania Rail 
road, Room 1027 33 N LaSalle Street, Chicago 


COMMITTEE ON ARRANGEMENTS 


EXECUTIVE COMMITTEE 


Thomas A Shallow 
Chairman 
Lewis K Ferguson 
Secretary 
It illiam Bates 
W Emory Burnett 
Fdward H Campbell 
J Montgomery Deaver 
Everett H Dickinson 
Gilson C Engel 
Theodore R Tetter 
Kenneth E Try 
Ralph Goldsmith 
Trancis Giant 


Robert H Ivy 
Chevalier L Jackson 
Richard H Meade Jr 
Thaddeus L Montgomery 
J T Nicholson 
John Paul North 
Hubley R Owen 
T ranklm L Payne 
Warren S Reese 
Frederick R Robbins 
Thomas J Ryan 
Calvin M Smyth Jr 
Margaret Sturgis 


SUB COMMITTEES 

Broncho Lsophagology— Chevalier L Jackson Chairman 
General Surgery— Hubley R Owen Chairman 
Gemto Urinary Surgery —Theodore R Fetter Chairman 
Alexander Randall 

Industrial Surgery — \\ illiam Bate^ Chanman 
Neuro Surgery— Irancis Grant Chairman 
Obstetrics and Gynecology— TranklinL layne Chairman 
Nor ns W \ aur Thaddeus E Montgomery 
Ophthalmology— \\ arren S Reese Chairman 
Orthopedic Surgery —J T Nicholson Chairman 
Otorhinolaryngology— Edward H Campbell Chairman 
Plastic Surgery— Robert H Ivy Chairman 
Publicity— Kenneth E Fry Chairman J Montgomery 
Deaver Richard H Meade Jr 
Thoracic Surgery— W Emory Burnett Chairman 


HOSPITAL REPRESENTATIV ES 
Vbington— J Walter Levenng 

\mencan Hospital for Di eases of the Stomach — Herbert 
R Hawthorne 

\mencan Oncologic— C eorge M Dorrance 
Broad Street—' Theodore C Ceary 
Bryn Mawr— J Stewart Rodman 
Chester Hill— W illiam C Sheehan 
Children s— I rnest C W llhamson 
Cooper (Camden N J )— Ir\ in E Deibert 
Delaware— Drury Hinton 
Fitzgerald Mercy — Thomas J Ryan 
Frankford— Charles I Nassau 


Germantown — W illiam B Swartley 

Graduate— W illiam Bates Benjamin H Shuster Luther 
C Peter Harry L Farrell 

Hahnemann— Herbert P Leopold 1 rank O Nagle John 
A Brooke Newlin F Paxson 
Jeanes— Roscoe \\ Teahan 

Jefferson— Thomas \ Shallow Louis H Clerf Charles R 
Heed 

Jewish— Ralph Goldsmith Philip F Williams 
Kensington— Edward \ Schumann 
Lankenau — Gilson C Engel 
Memorial— Bruce L Fleming 

Methodist Episcopal— Calv in M c myth Jr James B 
Mason 

Mtsencordia— France«co Mogavero 
Mt Sinai— Benjamin Lipshut 2 
Northeastern— T Turner Thomas 
Northern Liberties— Norman S Rothschild 
Pennsylvania— Walter E Lee John B Flick F R Robbins 
Philadelphia General — V W Murray Wright Robert J 
Hunter John C Howell 1 S Hnele^ki 
Philadelphia I ying In— Norris W Vaux 
Philadelphia Orthopedic— Deforest P Willard 
Presbyterian— John I aul North 
Preston Retreat— John Cooke Hirst 
Joseph 1 rice Memorial— James W Kennedy 
Protestant Episcopal— Richard H Meade Jr Otto C 
Hirst Andrew Knox 
St Christopher s — Harry E Knox 
St Joseph s— \ eme G Burden 
St Luke s and Children s — Desideno Roman 
St Mary s— James A Kelly 
St Vincents — W illiam F Mornson 
Shnner s— John R Moore 
Stetson— Robert S Alston 

Temple University— W W'ayne Babcock Walter I Lillie 
Robert F Ridpath 

University of Penns) Kama— -I S Ravdin Harry P 
Schenck 1 rancis H Adler Franklin L Pavne 
U S Naval — F L Conklin 

West Jersey Homeopathic (Camden \ T)— E S Hal 
linger 

Wills — Warren S Reese 
Woman s — Margaret Sturgis 

W Oman s Medical College — Faith S Jetterman James \ 
Lehman 

Women s Homeopathic— Trancois L Hughes 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


PROGRAMS TOR EVENING SESSIONS 

} residential Meeting and ComocoUon— Monday, 3 oo pm — l at demy oj Music 
I recessional— Officers Regents and Honorary Guests 
Invocation 

Addre s of Welcome Thomas \ Shallow, M D Philadelphia Chairman Committee on Vrraagemenls 
Introduction of Foreign Guest# V erson C David, MD Chicago V ice President 
Address of Retiring President Hov vrd C Naffzicer M D , San l ranci co 
Inauguration of Otbcers Pre entcd by Fraser B Gurd MD Montreal Vice President 
President George P MM.LER MD Ihiladelphia 
First Vice President Hem\ 11 Cave MD New York 
Second V ite I resident D Fowl*. Pobertsoj MD Toronto 
Presentation of Initiates for I ellowship Glorce Crile, M D Cleveland Chairman Board of Regents 
C onfernng of hello; ships b> the President George P Muller, M D , Philadelphia 
C onferring of Honors rv I ellov hips The President 

Medical Records Pme Vward I resented by J Bestlev Sqlier MD New York on behalf of SprCerv 
C vnecoiogv and Obstetrics 

Annual Oration on Surger Intrathoracic Tumors Evarts A Graham M D St Louis 
Tuesda\ S oo p m —Inine Hall 

lhe Fssential 1 nrciples in t levn Wound Healing Allen O Wmprt-E M P , New York 
Control of Hemorrhagic Tendencies Including Jhysrology and Chemistry Waliman Walters MB 
Roche ter Minn 

Water and Salt Requirementsin the 1 ostoperative Ca e Frederick A Coller MD Ann Arbor Mich 
Vitamin and Protein Factor m the Pre operative and I ostoperative Care of Surgical Patients, Emu 
Holmai M D San Francisco 

11 ednesday S oo p tn —I rune II all 

Decompression in the Treatment of Intestinal Obstruction Charles G Jokvston M D Detroit 
Management of Chranic Pelvic Infections ( eorce II Gardner M D , Chicago 
Con ervatne Surgery of Bone Tumors Dallas B Pjiejiister M D Chicago 

Tracture Oration The Vmbulatory Treatment of l ractures of the Loner Fxtremit) Fraser B Ct*® 
M D Montreal 

Thursday S oo p m —Irvine Hall 

The Re establishment of the Gastric Passage after Resection Pro? Dr JenO Polya Budapest Hungary 
Duplications of the Alimentary Tract William E Ladd M D Boston 

Evaluation of Current YIethods in the Management of Peptic Ulcer V frne C Hunt M D Los nge *s 
Operability and Factors which Increase Curability of Mahgnaticv of the Colon and Rectum Thomas 
Joses M D Cleveland 


ASSEMBLE Or INITIATES 

Monday t/ooont — Palm Garden Bdlcuie Slraljord Hot ! 
Opening Remarks Howard C Naffzicer, M D Ssn Francisco, President 
The Program of the American College of Surgeons 

Irvin Abell M D Louisville V ice Chairman Board of Regents 
Bowman C Crowell MD Chicago Associate Director 
Malcolm T MacEaciiern M D Chicago Associate Director 
The Fellowship Pledge Recital by Imitates 

Greetings to the Imt ates George P Muller M D Philadelphia President elect 
Clo mg Remarks George Guile M D Cleveland Chairman Board of 'Regents 
Signing of the Fellov ship Roll The Initiates 
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OPHTHALMOLOGY 

Tuesday, 8 00 p m —North Carden, BeUnue Stratford Hotel 
Sjmposium Surgical Aspect of Detachment of the Retina 
Results of Operations at the Mayo Clinic William L Benedict, M D , Rochester, Minn 
Re ults of Operations at the New York Eje and Ear Infirmary Conrad Berens, M D , New Yoth 
Results of Operations at the Memphis Eje, Ear Nose and Throat Hospital Edward C Ellett, M D , 
Memphis, Tenn 

Results of Operations at the Illinois Eje and Ear Infirmary Samuel J Meyer, M D , Chicago 
Results of Operations at the Washington University School of Medicine Lawrence T Post, M D and 
Theodore E Sanders, M D , St I ouis 
General Discussion 

Thursday , 8 00 p in —North Garden , Bellevue Slralford Hotel 
Recent Advances m Plastic Surgery about the E>es (Technique) Vilray P Blair, M D , St Louis 
The Technique of Correction of Blepharoptosis Daniel B Kirby, M D , New York 
General Discussion 

0 rORHINOLARYNGOLOG\ 


Tuesday 8 00 p in —South Garden Bellevue Stratford Hotel 
Sjmposium Evaluation of Methods of Treatment m Sinusitis 
The Indications for Surgical Treatment in Sinusitis Frederick T Hill, M D , WaterviIIe, Maine 
The Diagnosis and Surgical Management of Chronic Sinusitis W Raymond McKenzie M D , Baltimore 
How and When Shall We Operate upon the Ethmoid Smuses? William Mitiioeter, M D , Cincinnati 
Non surgical Therapy m Acute Sinus Disease Henry B Orton, M D , Newark 
General Discussion 


Thursday ? 00 p in —Rose Garden, Belleuie Slralford Hotel 
Chevalier Jackson, M D , Philadelphia, Honor Guest 
George P Muller M D , Philadelphia, President, American College of Surgeons, Presiding 
Introductorj Remarks George P Muller, M D , Philadelphia 
Response Chevalier Jackson, M D Philadelphia 

Present Trends m the Technique of Larjngectomj Chevalier Jackson, M D , Philadelphia 
Foreign Bodies m the Air and Food Passages (Observations on End Results in a Senes of Nine Hundred 
Fifty Cases) Louis H Clerf, M D Philadelphia 

Larjngofissure after the Technique of Chevalier Jackson (Observations on Technique and Results m a 
Series of Over One Hundred Cases) Gabriel Tucker, M D Philadelphia 
The Development of Broncho Esophagologv Charles J Imperatori M D New \ork 
The \ oicc after Larj ngeal Operations Chevalier L Jackson, M D Philadelphia 


MEETING ON HEALTH CONSERVATION 

Friday, 8 00 p m —Ir me Hall 

Georce P Muller, M D , Philadelphia, President American College of Surgeons Presiding 
Surgerj— \esterday and Toda> George Chile, M D Cleveland Chairman Board of Regents 
Medical Science Marches On Irsin Abell M D , Louisville, Vice Chairman, Board of Regents 
Progress m the Control and Treatment of Cancer James Ehinc, M Ii , \’ e n York 
An Inventor) of A our Health Frank H Lahey, M D Boston 
Maternal Welfare John R Fraser, M D Montreal 

Hospitals Todaj Malcolm T MacEachern M D Chicago, Associate Director 
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PROGRAMS I OR AFTFRNOON SLSSIONS 

S\ MPOSIUM ON TRACTURES AND OTHER TRAUMAS 

Tuesdas oo p m — If tlhcrspoon Hall 

Robert H Ken edv MD \e \ A ork Chairman Committee on Fractures and Other Traumas Presiding 
An Impartial Fvaluation of Several Standard Operations for Hip Reconstruction Otto J Hermann MD 
Boston 

Che t Injuries Trank B Bfrkv MD New \ ork 

The L e of Hanging Casts for Fractures of the Shaft of the Humerus Joitv \ Caldwell M D Cm 
ctnnati 

Evaluation of the Traction Treatment ol Fractures of the Os Calci John Dlnlop M D Pasadena 
f riman and Seconds rj Tendon Suture Michael L Mason M V Chicago 

SYMTOSIUM ON CANCER 

I) ednesday oo P m — Rose Carden Bellevue Stratford Hotel 
{ rank I Advjr MD New A ork Chairman Cancer Committee Presiding 
Radiological Treatment of Cancer of Tongue IIaves E Martin MD New A ork 
Surgical Treatment of Cancer of Tongue Lelasd R Cow a M D Salt Lake Citv 
Surgical treatment of ( ancer of the Thoracic E ophagus Jottv ll Oarlock M D New \ork 
What Constitute Malignant Tumors of the Nervous Svstemand Hon to Deal with Them ErnestSichS 
MD St Join 

f ancer Climes Bowman C Crowell MD Chicago 

Survival Stall tics C ancer of the Breast tois-iQiS Jefferson Hospital UiilwuH Kraemer MD 
Philadelphia 


SA MPOSIUM ON GRADUATE TRAINING FOR SURGERY 
Thursday j oo p m —Rose Carden Bella ue Stratford Hotel 
DvllasB IiIMtismt MD Chicago Chairman Committee on Graduate Training for Surger) lreidmg 
Organizing an I- durational I rogram UtutsD Catch jM D Indianapolis 
Di cu sion bv t iiiRor J Hfler M D New A ork 
Supervision of the f ducutianal f rogram Waitvtvn Walters M D , Roche ter Mmn 
Di cu ion b\ Altov Oiusveh AID New Orleans 
Basic Science Requirement 

Basic (our e W alter {■steil 1 fE M D Philadelphia 
Re earth Alexander KuLNuiinti M D Chicago 

Organized Studs of Surgical Pathologv Carl II Lenhart M D Cleveland 
Discussion}}* Howard < \affzsgfr MD Sanlrancico 
Fvaluation of C raduate Training— Records Reports and Estimates of Work 
Walter D Wjsf MD and Hfakv T Boncardt MD Baltimore 
Discussion bv D inald Glthrie M D Savre Pa 

SA MPOSIUM ON UKOLOGA 

f rid iv oo p m —South Carden Bellnue Slrolftrd Hold 
End Re ult> in Carcinoma of the Bladder 1 rented bv Radium Benjamin S Barrincer M D N e 
Urologic A pectso/Hvpertension David U MacRekeie M D Montreal 
Ferirenallnfectiom. Houer G Huilr MD Indianapolis Detroit 

Some Complication and Dangers of the Lower Ureteral Calculus John k Ormond 
T he Development of frostatic HjperpU la Clvde L Dewing M D New Haven 
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SYMPOSIUM ON THE SURGICAL TREATMENT OT DISEASES 
OF THE RESPIRATORY TRACT 
r rid ay, 2 00 pm — Rose Carden Bellevue Stratford Hotel 
Principles in the Treatment of Empyema \\ illard Van Hazel, M D Chicago 

Relationship of Bronchoscopy to Surgery of the Respiratory Tract John D Kernan, M D , New "York 
Surgical Treatment of Pulmonary Abscess George J Heuer M D , New Y ork 
Curability of Primary Carcinoma of the Lung, Larly Recognition and Management Richard H Ov er 
holt, M D , Boston 

Postoperative Pulmonary Complications Daniel C Elkin, A 1 D Atlanta 

S\ MFOSIUM ON OBSTETRICS AND GY NECOLOGY 
Friday ~ 00 pm -A orth Garden Bellevue Stratford Hotel 
Some Complications of Pregnanc> in which Cesarean Section Is Indicated Arthur H Bill M D , 
Clev eland 

The Management of Dystocias of Pregnane) Alfred C Beck M D , Brook!) n 
Toxemias of Pregnane) Herman \\ Johnson M D Houston, Texas 

Prophylaxis and Treatment of Carcinoma of the Cervix and Bod) of the Uterus V illard R Cooke, M D , 
Galveston, Texas 

Endocrine Therapy m Obstetrics and G)necolog) John C Burch, M D , Nashville, Tenn 


MIDDAY PANEL DISCUSSIONS 

Tuesday 1 2 30 to 1 45 pm —Bellevue Stratford Hotel 
Bose Garden 

Delayed Union and Non Union of Fractures Henry C Marble M D , Boston Presiding 

Collaborators R Arnold Griswold, M D Louisville, Clay Rav Murray, M D , New York 
South Garden 

Brain Abscess Charles Bagley Jr , M D Baltimore Presiding 

Collaborators C C Coleman M D Richmond Francis C Grant, M D Philadelphia, Joseph 
E J Ring MD New York 

Palm Garden 

Sterilization and Aseptic Operating Room Technique Eliiott C Cutler, M D , Boston Presiding 
Collaborators J Deryl Hart M D Durham N C Frank L Meliney, M D , New York 
Worth Garden 

Pre and Postoperative Drugs Used in Gastro intestinal Surgery Idys Mims Gage M D New Orleans 
Presiding • 

Collaborators Roy D McCu.se M D Detroit, Charles B Puestoyy M D , Chicago Ralni M 
Waters M D Madison W'is * 


II ednesda i 12 J0 to 1 ^ p m —Bellevue Stratford Hold 
Rose Garden 

Biliary Tract Surgery and the Bad Risk Case Arthur \\ Allen, M D Boston Presiding 

Collaborators Frederick S Foote M D , San Francisco Charles G Johnston, M D , Detroit 
I S Ravdin MD Philadelphia W alter D Wise MD Baltimore 1 

South Garden 

Treatment of \ aricose \ ems H O McPheeters M D , Minneapolis Pres, ding 

Collaborators Beyerly Douglas M D Nashville Henry H Faros MT) 

Ociisver, M D tveii Orleans, Hugh H Trout, M D* RoanoU 


Boston, Alton 
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A tirlh Carden 

\ Hamms and Surperv t ha«les B T llstow, M D , Chicago 1 residing 

Collaborators Alfred Blalock M D Nashville Charles \\ Mavo, M D Rochester Mum 
i aim Carden 

Some Factors m Blood I rc ervation John Scudder, M D New \ ork, Pres ding 

Collaborators William E SrcDBiFORD MD New k ork FuzabetuH Scihruer MI) Chicago 
L KraeEr Peri lson MD Philadelphia 

7 hnrsda\ u oo m to i i_j p m —Bcltrcuc Stratford Hotel 
A orth Garden 

l Iterative < olitis Henri \\ Cave MD New k ork Pre iding 

( ollaborators Richard B CAtTEtt MD Boston Thomas 1 Mackje MD New k ork Karaev 
B Stone M D Baltimore 

South Carden 

The Recognition and Management of Hvperthvroidism George M Clrtis MD Columbus Ohio 
] residing 

Collaborators Rov I) MtCtUE MD Detroit W vrrev If Cole MD Chicago Harold L foss 
M D Danville Pa s | Ledbetter M D Birmingham 

1 aim Carden 

lo (operative Wound Disruption \RTittUt M StiiriEk MD Baltimore, Presiding 

Collaborators L N Fallis M D Detroit Hilcer Perrv Jf\m\s M D Chicago Urban Maes 
M D New Orleans 


FrtJa v / jo la i p ni Bella n Stratford Hotel 
Base Carden 

\ndgc»ia and Vnesthe ia m Obstetrics Howard! Kane MD Washington I residing 

Collaborators \rthvr H Bill MD Cleveland Thadoels I Montgouerv M P , Philadelphia 


Palm Carden 

Postoperative Infections I rank L Melenev, M D New kork, Presiding 

Collaborators Martin B 1 inker MD Ithaca Cornelius J Kraissl, MD New kork Jokv 
Stahl Dam-, MD Baltimore C HAJir Lvovs, M D Boston John S Lockuood 31 V 
I hiladelphia 

k orth C 1 rden 

f he Management of C left Lip and C left I alate Ceorge W arrln I ierce MD San I ranci«co 1 re id <4. 
Collaborators \ilravI Blair MD St Louis \ H Kazan/mv MD Boston LarlC PADCtn 
MD Kansas C its Mo If L D Kirkiiam, M D Houston Texas 


'lauth Garden 

Indications for Surgical Ireatment of Kemf Tuberculosis CiLHFKr J I homas 
f residing 

Collaborator Hivrv O Mertz M D » Indianapolis \le\andfr Randall 
William II Tools3n MD Baltimore 


MI), Minneip 01 * 
M D Pbilaleiphia 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


3 lottdo\ to 00— Po t Garden Bella ue Stratford Hotel 
Howard t. Naffzice* M D San 1 rancisco Presid nt 
American College of Surgeons presiding 
Add res of President— The Ha pital 1 rogram of the \mer 
ican College of Surgeons 

The S030 Hospital Standardization Survey — Ofticiat \n 
ttouncement of the List of Approved Hospitals. Gioroe 
Cjulf M l> Cleveland Chairman Board of Regents 


ferni .» tatate To.™* for &W" L l j‘Jj'f 

erl Sp.c«l M< « P‘ ul * D 

IllLSIISTER MI) Chicago „ j a ]« >S - 

Tie I reservation of Our Present V oluntarj H P 
tem Rlv \ M SonvITvi-LA sj “» jW wtojBlBB 
dutare land Trained ! Tcrsantiel > ssent an or , 

I roper Standards of Service 11 the Care ot (oe 
Prep G Carter MD Cleveland 
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rhe R6le of the Hospital >R Graduate Education for the 
Physician or Surgeon Desirous of Proper Preparation for 
his Specialty Robin C Buerki M D Chicago 
Essential Qualifications of an Efficient Hospital Adminis 
trator James A Hamilton New Haven Conn 
General Discussion Opened by Georoe P Muller M D , 
Philadelphia 

Monday - oo—Rose Garden Bellevue Stratford Hotel 
Fraser B Gurd M D Montreal \ ice President Amer 
lean College of Surgeons presiding 
Opening Remarks— Hospital Standardization in Canada 
Frasei* B Guru M D Montreal 
The Hospital Trustee and His Proper Conception of 
Administrative and Professional Practices Raymond P 
Sloan New \ork 

Responsibility of Elected Public Officials in the Care of the 
Indigent Sick Clifford Cornel! Clayton Mo 
A Study of Nursing Hours in the Care of Various Types of 
Patients Albert H Scheldt Chicago 
The Significance of Research and Statistics in the Hospital 
Field Arnold T Emch Ph D Chicago 
Relation of Dietary Deficiencies to Surgical Convalescence 
Charles B Puestow M D Chicago 
Criteria for an Efficient Graduate Nursin„ Service ruth 
Special Reference to Administrative Policies of the 
Hospital Alma H Scott R N New A ork 
General Discussion Opened b> Lewis E Jasreti MD 
Richmond Va 

Tuesday g 30 — Rose Garden Bellevue Stratford Hotel 
Claude W Munger M D New York presiding 
General Theme The Medical Staff Its Organization and 
Function 

The Importance of an Efficient Medical Staff to a Hospi 
tal Lugene V alker MD Springfield Mass 
Discussion from the standpoints of 

What Constitutes a Medical Staff? Oswald H Ander 
son M D St Louis 

The Right of the Governing Board of the Hospital to 
Appoint the Medical Staff Joseph C Doane MD 
Philadelphia 

Proper Procedure to Follow When Extending Hospital 
Privileges and Making Appointments to the Medical 
Staff Charles H \ oung M D Montclair N J 
Selection and Appointment of Chief of Staff and Heads 
of Departments in Relation to Hospital Management 
Jessie J Turnbull R N Pittsburgh 
Accounting of Professional Services as a Means of Con 
trolling Clinical \\ ork Thomas R Ponton M D 
Chicago 

General Discussion Opened by Joe R Clemmons M D 
New \ork 

Tuesday _ 00— Rose Garden Bellevue Stratford Hotel 
Panel Round Table Discussion Problems Pertaining to 
Various Phases of Hospital Administration in the Large 
Hospital Conducted by Wilmar M Allen MD 
Hartford Conn 

Administration Maintaining good morale among hos 
pital personnel admitting and discharging procedure 
responsibility for scientific work conferences of ad 
ministrator with heads of departments Frank B 
Gail Camden N J 

Accounting Control and Hospital Costs Budget— pre 
determined costs control of purchases personnel da> 
by day control issuance of food medical supplies 
etc total costs functional costs per capita costs (in 
and out patients) Gordon T Broad New \ ork 


Anesthesia Essentials of a properly organized depart 
ment responsibility for selection of type of anesthetic 
to be used pre anesthetic examination of patient 
elimination of anesthetic hazards Milton C Peter 
son M D New \ ork 

Emergencies Organization of emergency services, 
shock hemorrhage and poisoning blood transfusion 
emergency lighting in the hospital John M T 
Finney Jr M D Baltimore 
Control of Postoperative Infections from the Standpoint 
of Surgical Instruments Unsterilized v ersus sterilized 
instruments technique for cleansing and sterilizing 
surgical instruments decreased inventory of surgical 
instruments labor saving and other factors in post 
operative infections Carl \V W alter hi D Boston 
Hospitalization and Compensation Charges For hos 
pitalization patients for compensation or insurance 
patients uniform charges co operative action among 
hospitals Nora E \ oung, R N , Brooklyn 

Tuesday _ oo — South Garden Bellevue Stratford Hotel 
Panel Round Table Discussion General Theme The 
Organization and Management of the Small Hospital 
Conducted by Carl I Tlath Toronto 
The Importance of the Small Hospital in Certain Com 
mumties Charles A I indquist Elgin III 
Discussion from the following viewpoints 
Personnel Securing adequate personnel minimizing 
turnover maintaining good morale training hospital 
personnel Mildred Walker Wauseon Ohio 
Medical Staff Organization Selecting and organizing 
the medical staff controlling the clinical work con 
ducting medical staff conferences Huston R 
Spangler M D Chicago 

Medical Records Securing medical records filing and 
preserving medical records using medical records 
James H Spencer Jr M D , Franklin N J 
Clinical Laboratory Service Providing adequate serv 
ice maintaining competent technical services super 
vision and financing the clinical laboratory Lall G 
Montgomery M D Muncie Ind 
\ ray Service Providing adequate service maintaining 
competent technical services supervising and financ 
ing the x ray department David M Caldwtell, 
M D Manchester Conn 

Nursing Service Providing adequate service supple 
menting nursing service with attendants or subsidiary 
workers determining personnel requirements mam 
taming permanency in personnel Edna D Price 
R N Concord Mass 

Financing Assuring accounting efficiency utilizing all 
sources of revenue collecting delinquent accounts 
stimulating philanthropic endeavor 0 K Fire 
R ichmond Va 


Tuesday 8 oo pm —Si Joseph s Hospital 
Round Table Conference— Presentation and Discussion of 
Pertinent Hospital Problems Submitted by Hospital 
Executives Conducted by Malcolm T MacEachern. 
M D Chicago 


neannday g 30— Rose Garden Bellevue Stratford Hotel 
Joint Conference with American Association of Medical 
Record Librarians Robin C Buerki M D Chicaco 
presiding b 

\ Preview of the Present Status of Medical Records m the 

S Jr at f and Car l ada as „ seen h y the American 
College of Surgeons Earl W Williamson MD 
Chicago 
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SUKGtP \ G\i\ ECOLOGY \M) OBSTLTRICS 


^ orth Garden 

\ itarams and Surger> Charles B PlenTow, M D Chicago I'resuimg 

Collaborator* \itred Blalock M t) Isashville, Chari es W Mayo M D Roches er Mini* 
Palm Garden 

home Factors m Blood Pre ervatson John hccuDER M D \e*v \ork Presiding 

Collaborators WilluuE Stcmmeord MD \ev "iorh Elizabeth H Schjruer AID Chicago 
L Kraeer Fergi son M B Philadelphia 

Thursda\ I- oo m to t p n — Bellaue Stratford Hotel 
\ orth Garden 

l Iterative Cohtis Henry W Case AID Kew ForL Presiding 

Collaborators Richard B Cattell MD, Boston Thocas T Mycme MD, Newport Has ey 
B Stone M D Baltimore 

South Garden 

The Pecognitioti anti Management of IIj perthv roidism Geoxgf M Clrtis MD Columbia Ohio 
Pre iding 

( ollaborators Roy D Met lire MD Detroit Warren H Cole M D , Chicago Harold L Foss 
M D Danville Ta S L Ledbettep M D Birmingham 

Palm Garden 

l o toperative Wound Disruption MtniLX M SmrLEV M D , Baltimore 1 residing 

Collaborators L n Fallis MD Detroit I Ulcer Terry Jenkins MD Chicago Urban Maes 
M D New Orleans 

rrtda\ t jo to r 4 3 p m —Bellaue Stratford Hotel 
Pose Garden 

\nalgesia and \nesthevia m Ob tetnes How ard F Kane MD \\ a*h ngton, Presiding 

Collaborators Arthlr H Bjll MD Cleveland Thaddels L Montgomery, M D , Phladelpha 
Palm Garden 

Postoperative Infections Frank. L Meleney M D New \orh Presiding 

Collaborators Martin B Tu ker MD Ithaca Cornelius J Kraissl MD New \ort, Joia 
Staige Dams MD Baltimore ( lmir Lyons MD Boston JohnS Lockwood mu 
Philadelphia 

\ orth Carden 

The Management of Cleft Lip and < left Palate George W Arren I jerve M D San Francisco Fre idng 
Collaborators \jlrayP Blaip MD St Lous \ II Kazanjian MD Boston EarlC Fadceit 
M D Kansas Citv Mo II L D Kjrkham M D Houston Texas 
South Garden 

Indications for nurgical Treatment of Renal Tuber cubs t Gilbert J Thomas, MD, Mime-paw 

Presiding . , 

Collaborators Henry O Mertz MD Indianapolis, Alenandek Randall MD Ti «P IS 
W illiau H Totlson MD Baltimore 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Sfondiy to oo— Rose Garden Bellen e Stratford Ho el 
Ho \ srd C \AmirE6 M D ''in i ratictsco I resident 
American College of burgeons presiding 
Aiiressof President— The Hospital Prog'an of the Yroer 
scan College of Sur^eo % 

The 1939 Ho pita! Standardization Survey — Official \n 
nouecement of the Li t of Approved Hospitals George 
CrxLE M D Clevelard Chairman Board of Regents 


ends in Graduate Ira.rmg for WD 
ml bpec.ait.es a* Pelated to Hospitals Pula 
Ik mister MD Chicago „ !a j e 15 . 

e be cr atwn of Our Prosit WttryHP 1 
tem REV AM Scrnm VLLa^ « ffifygtoum 

lacated and Trained ft rsonne EwenWH" ^ , 

Proper Stardards of Service >r the Care ot ir 
tRE0 G CARTER M » Cleveland 



PRELIMINARY CLINICAL PROGRAM 


Arranged in the Following Subdivisions Genfrvl Surgery, Obstetrics and Gynecology, 
Surgery of Bonis \nd Joints, Gfnito Urinary Surgery, Fractures and Other Traumas, 
Neurosurgery, Thoracic Surgery, Plastic and Faciomaxillary Surgery, Broncho Eso 
fhvgology, Otorhinolaryngology, Ophthalmology 


GENERAL SURGERY 


Monday 

HOSPITAL I OR DISC YSES OF STOMACH 
Francis A M \ntz— i Operative and dry clinic 

jrrriRSON hospityl 

Robert Layton and Sherman Eger — n Varicose veins 
J Hall Allen and Benjamin Haskell— i 30 Lesions 
of the anus and rectum 

Henry K Mohler — 2 Therapeutics in surgery 
MOUNT SINAI HOSPITYL 
Moses Beiirend and staff— 1 is Operations 
PENNSYLVANIA HOSPITAL 
Orville C Ring- 2 Spinal anesthesia 
Garfield C Duncan— 3 Management of diabetes during 
acute infections and surgical complications 
Samuel Bradbury— 4 Surgical follow up and group 
practice 

PHIL YD ELI HI A GENERAL HOSPITAL 
Hubley R Owen John Paul North and Lewis C 
Manges— 1 30 Operative and dry clinic 
Joseph McFarland and staff— 2 Radiological clinic 
Diagnosis of new cases review of old cases and group 
discussion 

Rubin M Lewis and staff— 3 30 Treatment of varicose 
veins and their complications 
I S Hneleski and Eleanor Valentine— 3 Manage 
ment of blood bank at the Philadelphia General Hos 
pital demonstration of apparatus technique of vene 
section and transfusion and laboratory studies on re 
frigerated blood 

ST JOSEPH S HOSPITAL 
Edward A M alloy Daily— historical exhibit com 
memorating th< ninetieth anniversary of St Josephs 
Hospital 

STETSON HOSPITAL 

Roberts Alston and C E Schwartz— 2 Operations 
Carl I Koenig— 2 \ ray clinic 


YM ERIC AN ONCOLOGIC HOSPITAL 
George M Dorrance John W Bransfield and Fred 
erick A Bothe — io Operative and dry clinic Cancer 
of rectum 

Josfph McFarland — ir Pathological demonstration 
Cancer of rectum 


BRYN MAWR HOSPITAL 
John B Tlick and Frederick R Robbins- 9 Opera 
tions 

Max Strumia — 2 Surgical pathology (Blood pictures 
in surgical infections with special emphasis on neutro 
philes ) 

CHESTNUT HILL HOSPITAL 
John T McCloskev James A Lehman J M Ellzey 
Jr and John J Shober— 10 Operations 

CHILDREN S HOSPITAL 
Orville King— n Splenomegaly in children 
FITZGERALD MPRCY HOSPITAI 
James A Kelly— 9 Operations 
Thom vs J Ryan — 9 Operations 


FRANKFORD HOSPITAL 
Ralph YV Lorry Operative and dry clinic 


Vj AiN l u W N HOSPITAL 
Edward B Hodge William B Swartley Robert S 
Alston Seethes D Weeder and Hans May-io 
Operations 


GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 

William Bates— 9 Dry clinic Parietal neuralgia 
] °ru n ?r T 0W f La ? d / 1 Gopadze-ii Operations Dry 
clinic Treatment of so called subacromial bursitis 


HAHNEMANN HOSPITAL 
A B Webster— g Operations 


TEMPI E UNIVFRSITY HOSPITAL 
William \ Stffl and C Howard McDFvrrr— 2 Dry 

clinic General and emergency surgery 

Harry Z Hibshman Harrv r Bacon and staff 7 

Proctology Operative and dry clinic 0 

Carroll S W right— 3 Dermatology and syphilology 
WEST JERSrY HOMEOPATHIC HOSPITAL 
H WESLFV JACK and staff— 9 Operations Cholecystec 

Tuesday 

ABINGTON MFMORIAL HOSPITAL 
John Eiman— 2 Chemical problems in surgery 
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KJl OlUAlACii 

HrRBERT R Haw tiiornf W ilbur W Oaks and Paul 
H Nefse— 9 Operative and dry clinic 

HOSPITAL OF UNIVERSITY 01 PENNSYLVANIA 

1 I F ‘ t? - 9 Bll ‘ a,y ttact °P erat 'ons 
J r J he of the hemorrha-ic 

tendency of obstructive jaundice ^ 

U S n R rv? IN Th ^, relatl0n of diet to liver injury 
H P Ir he C ,° ntro1 of the external fosVof bile 

Ivan T^f° N a^T tS”p°era b tlons UCt 
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The Present Status of the Training of Medical Record 
Librarians tiuu H I- *icxso\ R K 5 Chica 0 

Difficulties trv securing ( <kk 1 Medical Records m the Small 
Hospital and IIow to Oiercomc Them D*sr\u.\i. 
Hru.ts K U L Decorah Iowa 

The i lace of the Medical S cretary in the Hospital Rt th 
H fcss Bluelield V. \» 

Overcoming IroWems Incident to Securing Acceptable 
Specialty Medical Records Rv» k J>\itv M 1> 
Houston Teea 

Legal \spectsof Medical I ecord Ut'v#’* H CupwtLL 
Chi ago 

l-ound Table Conference— Medical Record Prollems 
Conducted by \\ 1 x imlis ttnoo Ml) Uavertey 
Mass 

If cA tc in 1* Dm on lent on in Loro} lloipil ih 

Children » Hospital nimn C 1 ram. is RS Superni 
tendent 

Pediatn Nursing Care ami I oi.it ion Precautions 
Infantile l czenvv Donald M PtgvsBLxv Ml) 
Children *n Chappie Cal met Cubicles C»i ibies C 
Cuvpi u M l> 

Idmmt t ration ol Olctod Transit* tons to tolanls Ults 
C Met iiNvrss M f) 

( rocedurc and Technique in '(a ting Cp Infant Tecdin^s 
-Milk Lab iratorv Arstsli Atmans and Axlfni 

SaiAS 

t raduate Hospital of the Intieoitj of I enn sylvan it 
Donald t Sjineur \( ft Dircetor 
Organization and Maragemeot of a Blood JJank 1 avsg 
joN»s> Ml) Milhi 1 isiiimi 11 and NJmu limtv. 
1 1 Ktv, 

1 reparation of I arenteral Solutto > Au.\ *sdi r kt 1 

usi and Marc tut r Htmt 
Technique of Prepirati n ard Administration of l stm 
teral Soluticn Uisv. Ji ms MO and Josephine 
) auhrou « 

Hiprtal cf the Cnmr n> <f fennvkania Mars \ 
Snpi(L son '"upcnnirndent 
Central Dressing ko m Control of Supplies Slceihca 
ti n ot l*re smtgs ard Nuppli s Tray Setups e* t 
t LADY-, < vvjmil R N 

Pcdiatnt lied lit ( {inns Demon (ration ol l cilia trie 
\ rang Technique SmUuUs R\ 

C « of the (lit patient Department in Teaching f the 
Student Nuiy i a tnc rxpres 11 n Ril>»Ty Drainage 
C «<f the MiUer \hb< tt lube ktNQAtl. V f LSt>M 
M V and I n„MfS Mui R N 
feu italson and Osygen Therapy from the 1 hvocian s 
and Nurse » \ten point Ivan II Tavio* MD and 
III? ABLTIl H y«T RS 

The Sure Re ponsibdity in AAang n leen Soctron 
Drama e {vn.vs J crrvmj hS 
Jndirc t Blond Transfusions Use of Mood Banks 
hvtLVS i ARRSND 1 Nf 

lenoclysi Procedure Setup Solutun Nursing 1 vg 
LVN f AFEASD R *S 

Demonstration of \a cilia tor Bed Mahy C AAenwch 

RS 

Lankenau lla ratal Robert .Siioeiiaver _?rd aj l> 
j-xecative Medical Officer 


Organization and Alar foment of Medical Records lie 
farinrent Cis-son C J ves, M !) and staff 
follow up and Study of End Resu’ts Srtvtev T 
Reimvss MD ami staff 

United States Naval Hospital Captain Hears L Hot 
isrp M C Commanding Officer 
I hjsical Therapy Lieut Carl k Aacvruv 
Jeflersrn Media) College Ho pdaf Roettr fl Nit 
M I> Medical Oi ector 

Organization Management and Cbnit Method —Curt 
Cimic Robert fi Nnt MD and Hvvtusu R 
Haurck MD 


Thmday p j&~koit Cjirfii) fitHmit Stratford ((okl 
Donald C Smslzvr Ml) Philadelphia presiding 
Interference mth Radio Reception Caused by Hectm> 
Medical equipment If It WjiUams M D N w\otk 
Organization and Operating Probh.tr a of a Tumor l rut in 
a Ccne/al Hospital _Jo rrn T enopi r MD Brooklyn 
I nncintes of l Hatumship lie tween Radiologists and Ho* 
pit ah Jr R ktRAttN M D Rochester Mum 
I nncipks of Relationship Between rathe! >gist< *ed Hos 
pitals I*anaIUrtui\ AID Detroit 
J tinoplcs of Kelaliooship Between Vnestheti ts and Hos 
pitals f «E»y \ RoiENSTiNi MD New \atk 
C eneral l)i cus ion (tpenedby B vsilC MACLtVr MD 
Rochester \ A 


Tht rsdjv oo~~ DtmonsttMwn in Local IDsfi/alt 
I ennsj liana Hospital (Wonis'S Building) Nosgrs ll 
V al\ MD Obstetrician and Cvnecologistm Chief 
Alaterml Care Obstetrical Technique and Irocedurt 
Admi Mon of I atn-nt and Assignment to Accoronwda 
tion SrorsnooD Romss M D 
I tenaVal Care J A er-\o\ l clson M P 
Special Climes Craio AY went Mickle, M O 
I reparation cf Patient Robert M S/rrsfi >' D 
Observation of Patient in Labor Ross »> A\ itsoi 

Delivery Room Net up Obstetrical Technique and Pro- 
cedures CLIffOEB B I lll M D r 

Cate of the I a dent Immediately Postpartum John l 
D uun MD „ . , 

Cate of the UtiectThrouchout Puciptrium Wtofcmtne 
Ho pital piintRT A kiviuftoLmt MD . 

I ollow up and I nd Results f SrzivEv Jil'tyf « u 
OutUtient Clime Pfnwvtos Tttir Ktv* •! I? 
Care of the Nevvlmm Hum Tv os v v 
Pvirnsyhama Ho pita! Jot s V IfsTfiECP tdatmftn 
tor food Service M lrcaret J ItEWtTT 
fhdadtlphia D neral Hospital AAilliau G Uk.\biv- 
M D SuperuUendent . t « 

Organizatnn and Manvgemenl of a Wood Ranh 
list if MD KN 

Nuraihg Technique Jrai7TvAf , £ 

V ilia Hospital Stccia U»«uc u 

Development of Consultation Cbnu-s in P ««mj( 
pitals joset"/. V kiAW)W AJD and vYttxi 
Istvcis M hema AID £. f 

Nursing and Operating Room p Miu.su 

HotpiUl Ciwys I Coll, and KrioA K 
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Tl ednesday 

ABINGTO\ MEMORIAL HOSPITAL 
Damon B Pfeiffer J Walter Levering and J M 
Deavfr — 2 Operations 

BROAD STREET HOSPITAL 
A B Webster and T C Geahy— -io Operations 

BRYN MOT HOSPITAL 
Arthur E Billings and Charles H Harne\— 9 
Operations 

CHESTNUT HILL HOSPITAL 
William B Swartley S Dana Weeder Edward F 
McLaughlin and W illiam Sw artley Rimcer—io 30 
Operations 

COOPER HOSPITAL 

Paul M Mecrav I E Delbert F W Shafer and 
R S Gamon— 9 Operative and dry clinic Abdominal 
and thoracic surgery empyema 

DELYW'YRF COUNTV HOSPITAL 
Drury Hinton and C \ Steiner— 9 Operative and dry 
chmc 

FITZGERALD MERCA HOSPITAL 
Basil R Beltran— 9 Operations 
Alexander E Burke— 9 Operations 

FRANKFORD HOSPITAL 
Benjamin H Chandler— 9 Operations 

GERMANTOWN HOSPITAL 
Charles F Mitchell Walter E Lee Harry E 
Knox and Thomas M Downs— 10 Operations 

GRADUATE HOSPITAL OF UNI\ ERS 1 TV 
OF PENNSYLVANIA 

George M Piersol George C Griffith and W alter 
E Lee— 9 Dry clinic Calcified constrictive pen 
carditis medical and surgical aspects 
Joseph T Beardwood Jr Joseph C Y askin and 
W alter E Lee— 10 Symposium on cancer Pancreatic 
adenoma with hypennsulinism metabolic neurological 
and surgical aspects 

W alter L Lee Harry Farrell, Jonathan Rhoads and 
Norman E Freeman— h Operative and dry clinic 
Constrictive pencaiditis 

Collier F Martin — 2 Lymphogranuloma venereum 

HAHNEMANN HOSPITAL 
G A Van Lennep — 9 Operations 

HOSPITAL FOR DISEASES Or STOMACH 
Sherman A Eger — 9 Operative and dry clinic 
Herbert R Hawthorne Wilbur W Ovks and Paul 
H Neese— 12 Operative and dry chmc 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
E L Eliason and staff — 9 Operations Bihaiy surgery 
Julian Johnson Management of acute cholecystitis 
Robert B Brown Hazards of cholecy stectomy 
W illiam H Erb Pancreatitis and gall bladder disease 
F L Eliason Surgical jaundice 
Lloyd W Stevens Biliary fistula 


I S Ravdin and staff— 2 Dry dime on pre and post 
operative care 

Norman E Freeman The management of surgical 
shock 

Francis \\ ood The heart in surgical patients 
H C Bazett The effect of climatic conditions on 
blood volume 

J H Gibbon Jr The problem of embolus in surgical 
patients 

J E Rhoads The use of sulfanilamide in spreading 
peritonitis 

S Goldschmidt The danger of anoxemia during sur 
gical operations 

J S Lockwood The mode of action of sulfanilamide 
and related compounds 

Norman E Freeman Some observations on peripheral 
v ascular disease 

I S Ravdin The effect of recent advances of pre and 
postoperative treatment on the morbidity and mortal 
lty of surgical operations 

L K Ferguson Paul Loefflad William H Erb 
Louis Kaplan and Norman E Freeman— 2 Treatment 
of varicose veins and ulcers injection treatment of 
varicose veins indications for and technique of hga 
tion m the treatment of vancose veins treatment of 
vancose ulcers treatment of painful arteriosclerotic 
ulcers 

JEFFERSON HOSPITAL 
George P Muller and staff— 9 Dryclimc 
Adolph A W alkling Cholangiography 
Georce P Muller Subtotal gastrectomy 
James Surver Carcinoma of breast tumor clinic 
follow up study over a 10 year period 
George P Muller and staff— ir Operations 
Robert Layton and Sherman Eger— ii Yancose vein 
clinic 

J Hall Allen and Benjamin Haskell— i 30 Lesions 
of the anus and rectum 

Thomas A Shallow— 2 Operations Colon and rectum 
Williams New comet— 4 Dryclimc Cases of angiomata 
show mg results of various methods of treatment 

JEW ISH HOSPITAL 
Ralph Goldsmith— q Operations 
Moses Behrend— 2 Operations 

L WREN YU HOSPITAL 

George P Muller Gilson C Engel JosephO Reezel 
and Hans May— 9 Operations 
Stanley P Reiman and staff — n Studies from clinical 
and research laboratory upon cancer growth etc 
Gilson C Engel, and Hans May— ii Fractures of the 
neck of the femur treatment and pathology with general 
discussion 

MEMORIYL HOSPITYL 
Bruce L Fleming — 9 Operations 

METHODIST EPISCOPAL HOSPITAL 
George J Schwartz and staff— 10 Operations 

MISERICORDIA HOSPITAL 
James A Kelly and D C Geist— 9 Operations 

NORTHERN LIBERTIES HOSPITYL 

B "C G °“ SmiH “ d Mom* Sh™.-, Op.m»= 
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PLVNSNLA \Ml HObl*IT\! 

1 At !/ A Iff wop— a Dry Clinic loitc intestinal ob 
struction with * ray diagno is and pccial reference to 
the Abbott tube 

UtLtuu V Wolff and Ktssut f lmnton—a SJry 
Clime Chemical control of surgical patients 


J OemiwwiMlwm t tu tong Simpson hyper 

J f^monstration Kettering SimpwihypiT 

C h 1 <?t sei.f s— * Demonstration ihysical therapy 
C 1 Morbisov — 3 Demonstration ‘'pinogrsros 


PHIL VDtLPHl A t CSFR \L IlOSI IT \L 
\\ Wayne Babcock— - q Dry clinic 
Hiuw« T LfsoiOn— q Opera me dime Gallbladder 
di ease 

Jons O B owf* Jons C Bulks and Harry B Tx-tcir 
tewejig— 9 Demonstration of use <s( stiy fine sue 
catgut in gastiw intestinal surgery management of 
preadwif, peritonitis due to perforated appendix with 
special reference to the use of convalescent lj opbilue 
enim 

JlEsav S Rtni-i i Chn -< d anesthetics in surgery 
I S Hkeksski and FlesnOr V aievune— » Manact 
ment of blood banl at the Philadelphia Central Hos 
petal demonstration of apparatus technique of vene 
section and transfusion and laboratory studies on 
refrigerated blood 

PRESBATFRIAN HOSPITAL 
W ilium Bates James IS Mason and John C Hon fu 
- 9 Dry chatc Pseudo a Worn (Mi lesions 

PROTEST \ST EPISCOPAL IIOSIIT\L 
Staff -0 Dry dime 

M L * ken \ rav therapy of inflammation 
l M Boykin Problems in gall bladder surgery 
R L I ayton Amputation in diabetic gangrene 
R H XIfadf Jr leute hemorrhagic pancreatitis 

ST JOST 1 JIS HOSPITAL 
S D Stotts— 9 Operations 
CHABtrs F Nassai— 10 Operations 
1 V SoLorr— 5 Laborat ?ry demonstration of surgical 
pathology 


WOMAN s HOMEOPATHIC HOSPITAL 
R A\ I arfs— 9 Operations 
C J Swollen jifrger—i Operations 

Thursday 

\RI\GTO\ MLMORHL HOSPITAL 
Durov B Pfeiffer J Waites Lev eking I M Bows 
J M Heaver and staff — j Dry clime Peptic nlm 
and its sxtgical complications 

BRW MWRHOSmil 

RairuS B roue a — 9 \ ray conference Diseases of bone 
J Stewart R< d van and A (.an P Paries— g 30 Opera 
tions 

CHESTNUT HILL HOSPITAL 
William C Sheehan L I! Hepoesiteimer HvnsMiv 
and II P MacNtal— ia Operations 
Fas K Veenanoer— i« Infra abdominal A ttia *ra> 
studies 

CHILDREN S HOMTTVL 
Waiter F Ut and Irfberick Robsins-h Opera 
turns and u ard rounds Surgery m children 

coopi-r hospital 

Pael M AIeohy I E Deibert I W Sn\nt and 
R i> C avon— 9 Operatise and dty dimes Genera/ 
surgery fractures carcinoma of biea t 

ITTZrtRALDMrKCl HOSPITAL 
JauES A Kplly— 9 Operations 
I nnu a$ J Ryan— 9 Operations 


ST LUKF S AND UIILDRFN S HOSPITAL 
Desioerjo Rowan R \\ Lakes It K Hoessle* \ \\ 
Hauucb and staff — q Operative dime 
j t\ 1 oyr— q Roentgenological eramlnatjons 
O F Bartiiuailr— 0 Demonstration Pathological and 
bacteriological examinations 

ST M AR\ S HOSPJT \L 
V. P SviECAS— 9 Operations 

STETSON HOSPITAL 

M cllcau 1 Ecus and J K M asks— i j Operations 
Carl E Koemq.-* \ ray clime 
Robfrt S Alston and C F Schuarm— * Operations 
TEMPLE UMVLKSin HOSPITAL 
W Wayne Babcock 0 Mason Astley VI Em-oKY 
Barnett and 3 Norman Coombs— g Operations 
\\ Edward Cji ambfreain and staff— 0 Radiological 
cheue 

\\ rtXtAM A Steel and C Howard McDtvm— a Gen 
eral and emergency surgery 

Harry Z Hifshman Harry F Bacov and staff— 3 

Pfierafnc arid dry clime 

V S NIVAL HOSPITAL 

F L COSK 15 N W T LtNFBFRRY and H L PtCH— 9 
Operations 


FKANLIORP HOSPITAL 
Charles F NasSW— 9 Operations 

GERMAN TOWN HOSPITAL 
Edward B Hodge Wiuiam B Swvrtuy " 

MSton Stephen D Wefoer and Bans 
O perati ms 

CR \DC\TF HOSPITAL OF VSI\FRS}T\ 

Or PENNSALV AM A 
HfRUFRT V Hawthorne— g Operations 
II UI\ MI INN HOSPIT AL 
WilUaw L Syk-s— 9 Operations 
HOSPITAL 05 UNIIERSITA OF ?ENNSVL ')' 14 
l S R^SIV >»d «uS -5 
I S Rav din The effect of nutritional edema on win 
of stomach to empty r^tro-intestinjl 

A«Red S tea cel Jr Nutrition in gas 

\\ Ca p S Thompson Jr Factors conditioning wound 

««« **•“ 
fa » 1—" 

with gastnc or duodett*! ulcer 
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JEFFERSON HOSPITAL 

Kenneth L Frv —9 Peritoneoscopy as a diagnostic aid 
m surgery 

Thomas A Sutuow and stalls 10 Operations 
Hobart A Reimann — s Medico surgical problems 
J Hall Allen and Benjamin Haskell— 3 Proctological 
operations 

JE ANTES HOSPITAL 

Roscoe M Teahln Hoke Mammock, and Clarence A 
Whitcomb— 9 Operations Abdominoperineal reset 
tion of rectum decision of carcinoma of bladdet wn 
plantation of radon for carcinoma of mouth 
Staff— 11 Dry clinic 

W S Hastings A review of proposed methods of sero- 
logical diagnosis of cancer 
A M DuiF Jr The rapid diagnosis of fresh tissue 
Hole W ammock The control of pain of ad\ aoced can 
cer with irradiation 

C \ W ttiTCOMB Presentation of treated oral lesion 


JEWISH HOSPITAL 
I rink B Block— 9 Operations 

LVNKFNVU HOSPITAL 

Damon B Pfeiffer J JMontgo iery Heaver and 
Albert Martin— 9 Operations Discussion of cancer 
of rectum with report of cases 

METHODIST EPISCOPAL HOSPITAL 
Calvin M Su\th Jr and staff— 9 Operations 


MISr RICORDIA HOSPITAL 
B R Beltran and E Garvin— 9 Operations 
George P Mlller F Mogavero and F T McGinnis 
—9 Operations 

MOUNT SIN U HOSPITAL 
Benjamin Lit ultz and staff— 9 Operations 


PENNSYLVANIA HOSPITAL 
Walter t Lee and staff— 9 Operative and dry clinic 


D B Pfeiffer Indications for gastroenterostomy in 
the treatment of peptid ulcer 
S Dana W elder and William Lemmon Subtotal 
gastrectomy for peptic ulcer 

I S Hneleski and Eleanor Valentzne~3 Manage 
ment of blood bank at the Philadelphia General Hos 
pital, demonstration of apparatus technique of vene 
section and transfusion and laboratory studies on 
refrigerated blood 

PRESBYTERIAN HOSPITAL 
Eldridoe L Euasqn Frederick Bothe and John Pall 
North— g Operative and dty clinic 
FldricgeL Lliason Py lone obstruction 
Frederick Bothe Mesenteric adenitis 
John Paul North Unusual causes of intestinal oh 
struction 

F G Hangex and Ruth Darrel Inhalation anes 
thesia in abdominal surgery 
L k Dean Postoperative complications of ^astro 
intestinal operations 

PROTESTANT EPISCOPAL HOSPITAL 
E T Cross an and staff— 9 Operations 

ST CHRISTOPHER S HOSPITAL 
Harry £ Knox John Wolf, and Dr Martin— 10 
Pediatric surgery 

ST JOSEPHS HOSPITYL 
C S Herrman— 9 Operations 
V R Manning— 3 Proctological clinic 

ST LUKES AND CHILDRENS HOSPITYL 
Desiderio Roman R \\ Laser H K Roessllr A \\ 
Hammer and staff— 9 Operative clinic 
John O Bower and staff— 9 Dry clinic A demonstra 
tion of the use of 5 o chromic catgut in pericardectomy 
and common bile duct neurorrhaphy and tenorrhaphy 
J W Pos.T— 9 Demonstration Roentgenological ex 
animations 

O F Barthmaier— 9 Demonstration Pathological and 
bacteriological examinations 


PHILADELPHIA GENERAL HOSPITAI 

S Dale brons and litem Robertson— 9 Operative 
and dry clinic 

L K Ferguson and William H Erb— 9 Operative 
clinic 

^taff— 9 Symposium on metabolic diseases 

Edwards Dillon Surgical complications of diabetes 
meUitus 

William H Erb Diabetic surgery 
Robert G Torrev Medical aspects of diseases of 
thyroid gland 

Patrick A McCarthy Surgery of thyroid gland 
Staff— t Symposium on cancer 
Lours II Clerf Carcinoma of larynx 
Joseph Klalder Malignant melanomas 
Lawrence Curtis Plastic procedures of treated car 
ciRoma 

B P Widmann Irradiation oi superficial ultra oral 
carcinoma 

John Howell Treatment of carcinoma of rectum 
Charles Behnev Carcinoma of ovary 
Joseph McFarland To be announced 
Truman Schnabel Bronchogenic carcinoma 
Staff — 1 Symposium on general surgery 
Fenwick Beekmvn and Edward Crossan Present 
status of the surgical treatment of acute osteomyelitis 


ST MARA S HOSI ITAL 
J J Toland Jr— 9 Operations 

TEMPLE UNIVERSITY HOSPITAL 
" Avne Babcock G Mason Astle\ and J Norman 
Coombs — 9 Operations 

E Edward OiAunrpcAtN and staff— 9 Radiological 
dime 

William A Steel and C Howard McDevitT— z Dry 
clinic General and emergency surgery 

U S WYAL HOSPITAL 

P V Covuis U T LiMOMTO and J[ L Fich-o 
Operations 

J p er 'h^f~ 9 Demonstration Kettermg Simpson by 
J Demonstration Kettering Sunpson hy 

WEST JERSEY HOMEOPATHIC HOSPITYL 
® ^ ACE and sta{I ~' IC> Operations Repair of 

^K^f S . tEY ^ AC j andsta ^~ :t Operations Carcinoma of 
oreast, appendectomy 

WOM \\ S HOSPITAL OF PHILADELPHIA 
Calvin \f Smyth Jr and staff-9 Operations 
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Friday 

XBINGTGN MEMORI XI IfOStlTU 
Daisos B PPEirre* J \Utfr* ! nfmr and J M 
D e an fr— t Operations 

XMTRICVN oncoiocic HOSHTXL 
Jr«\ tt 8*ANsriFL.p and Cordon Casnrmso— 9 30 
Opentive And dry clinic Cancer o{ breast 

BRVv MXXXR HOSIITXL 
Wm-te*! Lh andT McKean Downs— 9 Operations 
UX)IER HOM IT \L 

i At L M MvcRay t £ Dt-lBERT t U Skates and 
R S Gamon— g Opersus t thmc Genera) abdominal 
and thoracic surge?) 

I IIVGfcR XLD MLRC\ KOSriTXL 
Basil R Beitkan— 9 Operations 
Xif'canolr I Blrie— 0 Operations 

Gi RM XNTOWN HOSPITVL 

t/MRIEsf MITCHELL XX ALTER F 1 ZB f kSOX 

and Thomas M Downs. ie Operations 

< P \I)l XTF HObl IT XL OP V\f\J RMTX 
or I LNNSX l\A\H 

XX alter h Lke and Heyrn I eRon Bockls— 9 Clinical 
conf rence Castro inte lira) di ea.es diagnosis treat 
went and surgical probl cn» (Demonstrations of cases) 
W svrmf Lex IUrrv Farrell Jonathan Rhoads and 
Norman E Freeman— ji Operatise dime 

HVHNLM X\N HOSPITAL 
Henry S Rua-i Demons Ira non of sacral caudal block 
James D Schofield and staff— 3 Operation 

HOhPIT XL FOP DW \SES OF STOMACH 
Herbert V Hawthorne Wilber W Oaks and I ah 
H eese— u Operative and dry clinic 
Frames A Mantl— r Operative ard diy clinic 

HOST IT XL Or UMXEKSm OF PE\ T \S\ LX AN I \ 
E L Euaso i ard staff— 9 Gastto-intestma) operations 
S L Luasdn — Manaerraent of Weeding ulcer cases 
Robert B Bronn — Diagnostr difficulties in colonic 
lesions 

L K Ferguson Cotonic operations Surgical diathermy 
in treatment &1 rectal di case 
William 11 Erb Postoperative care of peptic ulcer 
ca es 

Julian Johnson Treatment of acute ileitis 
L K Ferctso^ and staff — i Treatment oS di eases ol 
the anal canal and rectum 

I II Hercemieimer Treatment of hemorrhoids by 
in;ection hemorrhoidectomy in ambulatory patients 
vv ith local anesthesia 

John B Clevje t Treatment of fissure in ano tn am 
bulatory patients by using oil oljble anesthetics. 
Ken"' eth Kresseer The treatment of pruritus ant 
Joel \ass Treatment of carcinoma of the ro-tum and 
of recta! polyps fey electro argtry 
Pave H Shi me R Nonoperative treatment of wlcera 
me colitis 

L K Ff rclson One tn I two stige operations for 
fistuli in ano 


JtfffRCON HOSfZTtL 

(eorcfI Ml lier and staff— 9 Diyehmc Hard walls 
and case demon trations 

James Serves lathe! gical demonst atuwi <msl! 
bowel turnon 

t Eosrr W itLAim Treatment of varicose veins 
Howard If Bradshaw Uardroanis 
Robert f anti \ and Sherman Fee*— n \ aricose vein 
clinic 

Ceoscf T Mi EUR in 1 staff— n Operations 
Thojms \ Su allow— n Operations 
Staff— 1 Regular mea mg of tumor clinic department of 
neoplastic diseases 

j Hsu. Allen and Bcsjamin Haskell— r j© Lfsu/is 
of the anus and rectum 

JEWISH HOSPITAL 
Norman S Rothschild— 9 Operations 
HEVRY Tlue —9 Castroscopic clime 

LXNKfNXV 1 IOSP 1 TU 

CeorceP Ml her Gttso-tC Fycel Joseph O Ke«ei 
and Haas Man — 9 Operations Dry clinic Correlating 
surgical wi th medical division regarduv pre and post 
operative care of goiter diabetic peptic ulcer and 
jaundiced patients 

Gilson C Fncel and Hans May-ii f ractures of the 
necl ol the femur treatment atid patrolnpy TiilJl 
era! discussion 

MEJfOMVL HOSPIT XL 
James Lehman— g Operations 

MISERICORD! X HOSPIT XL 
J \ Kelln and D C Gnsr-g Operation 
T J Ryan— 9 Operations and symposium on penpi> «< 
vascular disease 

MOUNT SIN XI HOSPIT XL 
Benjamin- LtPsucct and Louts Kaplan— g 
PostopeiatiNC dutenlion perforation in appendicitis 
Mosrs Behrend and stsff—r 15 Opetalton^ 

PENNSX I "MX HOSPITAL 
John R i Lick and staff -9 Operative and dry <Un « 
PIIIL'DDPfUX CE \CR \L HOSPITAL 

Patrick \ McLarthi-o Operative and dsy cl me 

B P XXidmann— 7 Radium and * ray therapy 
TRESBATEKIAN HOoIlTYL 
Henrn 1 Brown and Orville C Line— 9 Opef* 
ard dry clinic 

TROTLSTA\T 1 1 ISCOPAL HOSPITAL 
I 'I Bow r*< and staff— 9 Operations 

Sr JOSEPH S HOSPITAL 
James A Kelly- 10 Operations 

st irncs \n»chiu»£ns»< >s ”I"„ 

Desidewo Rons an R W Larer II h * OTS!,m 
Hammer and 5taff-9 OperaUveciimc 

J \\ Post-9 Koenteenolopicalesamw^ 1 " }#n a 
6 F Basthm her — 9 Dimonstrawn Patholo0ca 
bacteriologicat erammations 

ST MAKS S HObPn'XL 
P X MiCartka— 9 Operations 
J \ Kelly and £ H Weiss -9 Op'» twa 
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STETSON HOSPITAL 

William T Ellis and J K Marks— 12 Operations 

Carl F Koenig — 2 X ray dime 

Robert S Alston and C E ScHWARrz— 2 Operations 

TEMPLE UNIVERSITY HOSPITAL 
W Wayne Babcock, G Mason Astley W Emor\ 
Burnett and J Norman Coombs— 9 Operations 
W Edward Chamberlain and staff— 9 Radiological 
clinic 

William A Steel and C Howard McDevitt— 2 Dry 
clinic General and emergency surgery 
Carroll S W right — 2 Dermatology and syphilology 


CLINICAL CONGRESS 5^3 

Harry Z Hibshman, Harry E Bacon and staff— 3 
Operative and dry clinic 

WEST JERSEY HOMEOPATHIC HOSPITAL 
H Wesley Jack and staff— 10 Operations Carcinoma 
0! breast 

H Wesley Jack and staff — 1 Operations Appendec 
tonnes 

WOMAN S MEDICAL COLLEGE HOSPITAL 
Hub ley R Owen — 10 Operative clinic Hernia 
James Lehman — 10 Operativ e clinic Thyroid 
J Stewart Rodman— 10 30 Operative clinic Breast 


OBSTETRICS AND GYNECOLOGY 


Monday 

HOSPITAL Or UNIVERSITY OF PENNSYLVANIA 
Daily Scientific Exhibits 

Douglas P Murphy Tocographic studies of uterine 
motility during pregnancy and labor 
Paul O Klingensmi?h Exhibits shoeing influence of 
variations in pelvic configuration upon the mechanism of 
labor 

Carl Bachman Exhibits showing the techniques for the 
quantitative determination of estrogens and pregnandiol 
in pregnancy unne 

Franklin L Payne Hormone studies in hydatidiform 
mole and chorion epithelioma 
F Sidney Dunne functioning ovarian tumors 

MEMORIAL HOSPITAL 
Z B Newton — -* Gynecological operations 

TEMPLE UNIVERSITY HOSPITAL 
Harry A Duncan— 12 Operative and dry clinic 
Obstetrical staff Daily exhibition and demonstration on 
fluid balance and weight control in pregnancy 

WOMANS HOSPITAL OF PHILADELPHIA 
Eleanor H Balph and staff— r Urological and gyneco- 
logical clinic 

Tuesday 

BROAD STREET HOSPITAL 
N T Paxson and M J Bennett— 9 Operative and dry 
clinics Ovarian grafting as a therapeutic method for 
endocrine disorders presentation of cases of hyper 
menorrhea and hypomenorrhea pre and postoperative 
technique of new method discussion and illustration by 
motion pictures in color 

N F Paxson and M J Bennett— 2 Operations Ova 
nan grafting for hyper and hypomenorrhea 4 cases 

BRYN MAWR HOSPITAL 
Charles A Behney — 9 Gynecological operations 

COOPER HOSPITAL 

T B Lee and Gordon F W est — 9 Operations 

DELAWARE COUNTY HOSPITAL 
Clifford B Lull and J Vernon Ellson— 9 Operations 

FITZGERALD MERCY HOSPITAL 
Joseph V Missett — n Gynecological operations 


HAHNEMANN HOSPITAL 
Newlin F Paxson and Henry D Lafferty— 9 CUm 
cal pathological conference and ward rounds Chronic 
nephritis and pregnancy placenta praevia x ray pel 
vimetry 

HOSPITAL FOR DISEASES OF STOMACH 
Mario A Castallo— 11 Operative and dry clinic 
HOSPITAL OF UNIVERSITY Or PENNSYLVANIA 
Chvrles C Norris Howard C Tax lor Jr and staff 
—9 Gynecological operations and demonstrations 
Ch arle s C Norris, Charles A Behnev, and Pendleton 
Tompkins— 2 Round table discussion The treatment 
of cervical carcinoma George Gray Ward New York, 
chairman 

JEANES HOSPITAL 

Roscoe M Teaban Hoke Wamuock and Clarence A 
WmicoMB— 9 Operations Panhysterectomy for car 
cinoma of uterine fundus application of radium for 
carcinoma of cervix vulvectomy for carcinoma radical 
neck dissection for metastatic carcinoma 
JEFFERSON HOSPITAL 
P Brooke Bland — 9 Gynecological operations 
Harry Stuckert— 10 Obstetrical ward rounds 
John B Montgomery— 12 Postoperative follow up 
clinic 

J B Bernstine and Ceorge B Bland— 12 Demonstra 
tion of vaccine prevention of puerperal sepsis 
Mario Castallo— 12 30 Organization and conduct of 
obstetrical clinic for treatment of syphilis and gonor 
rhea complicating pregnancy results of ten years ex 
penence 

KENSINGTON HOSPITAL FOR WOMEN 
f A Schumann Adrian Voegelin Z B Newton 
F J Kownacki C T Beech nr, and George C Hanna 
Jr —9 Gynecological operations with special reference 
to anesthesia Hysterectomy avertm plastic morphine 
and scopolamm laparotomy ovanan cyst local ce 
sarean section local 


HUoI’lTAL 

E P Barnvrd 10 Dry clinic followed by cesarean 
section 

J Calvin Hartman Use of keilland forceps 
Ross B Wilson Obstetric analgesia 
Julian Lyon Care of the premature baby 
MISERICORDIA HOSPITAL 
J phcaU^Ls EY ~ 3 LeCtUre Post P artur n pulmonary com 
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1LNNSYLV \NJl IIOSPITAI 
Norris W V aux and stiff — q Operations and demonstra 
tion of cases 

Norris W Valx and staff—* Demonstration of Lying In 
Hospital technique and procedure 
Spots wood Rodins Admission of patient and assign 
ment to accommodation 
J Vernon Ellson Prenatal care 
Cr sic U ris-jit M i CKir Special clinics 
Robert M Shirey Preparation of patient for labor 
Ross B W iison— Observation of patient in labor 
Clifford B Loll Delivery room setup obstetrical 
technique and procedures 

John C Ullery Care of the patient immediately 
postpartum 

Roberta Kimbrough Care of the patient throughout 
puerpenum while in the hospital 
P Sidney Dunne follow up and end results 
1 lndleton S 1 ouprin> Out patient clinic 
Ralph M Tyson Care of the newborn 

PHIL VDLLPIII \ GrvritVL IIOSI ITAL 
C A Beiiniy— ii Dry chmu Tumors in gynecological 
practice 

I RESBYT! RI \\ HOSPIT \L 
Ceorce M Laws James P Lewis and Donald Rilcel 
—a Gynecological operations 

rRtSTON RITRI AT 

JohnC Hirst Robert Shirey and Robert Shoemaker 
—a Demonstration of methods results and clinical 
stgmbcance of studies 10 \ itamin A in pregnancy as 
indicated by visual purple estimation from the Feldman 
adaptometer surgical demonstration of technique of 
puerperal sterilization from first to fifth postpartum 
day by means of Pomeroy tubal ligation sterilization 
through the P/annen tiel incision under local anesthesia 
motion picture in color of the new Pfannenstiel B C 
Hirst Kerr ettrapentoneal cesarean section followed bv 
operation if case is available 
ST LUKE S AND CIIILDI EN S HOSPITAL 
Warren C Mercer and staff— g Operative clinic 
Supravaginal hysterectomies and vaginal repairs 
ST VINCENTS HOSI ITAL 
William I Morrison— 10 Female gonorrheal clime 
Administering cautery and exhibition ol cauterized cases 
STETSON HOSPITAL 

Stephen E Tracy and staff— g Gynecological clime 
TCMILE UNIVERSITY HOSPITAL 
J O Arnold— j Obstetrical clinic round table discussion 
WOMAN S HOSPITAL Of PHILVDILPHIA 
Margaret C Sturgis and staff— 9 Operative and dry 
clinics Gynecological sterility 
Alberta Peltz and staff— g Prenatal clinic 

WOMENS HOMEOPATHIC HOSPITAL 
P L Huches— 9 Gynecological clinic 

II tdnesday 

AMERICAN ONCOLOGIC HOSPITAL 
Stephen E Tracy A Vaughan Winchell and Fiiuett 
p ClCCONE— 10 Operative and dry clinic Cancer of 


BRAN MAWR HOSPITAL 
jAMts L Richards— 9 Gynecological operations Sus 
pension of uterus and hysterectomy 

CHESTNUT HILL IIOSPITAI 
Franklin L Fayse— 9 Operations 
Fdward A Sciiluavn and Clayton T Beech ui— 9 30 
Operations 

FITZGERALD VITRCl 110 SPIT\L 
W Benson Harer— 9 Gynecolo'ncal operations 
I KANKFORD HOSI IT \L 
Ceorce C Hanna Jr and Wallace M Martin— i,,o 
Operatu e and dry clinics Obstetrical 

Cf RM VNTOW N HOSPITAL 
I 1 Barnard and J Calvin Hartman— 9 Operatne 
and dry clinics 

J Calvin Hartman Discussion on prenatal care 
L B Newton Operations 

Wlnslow Tompkins Relationship between diet and 
the anemias or pregnancy 

QnuSTOpnz » M Tibaian Jnterpartum separation of 
the pubic symphysis 

Robert L I m field Use of typhoid vaccine in 
phlebitis 

John W Coulter Signs and symptoms of premature 
separation not always text book type 
GRYDUYTE IIOSPITVL OF UNIVERSITY 
OF PENNSYLVANIA 

U R Nicholson— g Gynecological operations 
HAHNEMANN HOSPITAL 
Leon Clemmer and Newlin F Paxson— 1 Obsletncal 
operations 

IIOSPITAI FOR DISEASES OF STOMACH 
TrancisH Eaton-* Urethral lesions in women 
HOSPITAL Or UNIVERSITY Of PTNNSYLV AN IV 
Carl L Bachman and staff— 9 Obstetrical operatio 
and demonstrations . 

DolclaS P Mutrut and Tail O klingen 
Round table discussion The relative unporta«« 
proportion and lneltia uten in faa' A trial labor WH 
liam 1 Caldwell New York chairman 
JI FTl RSON HOSPITAL 

Brooke M Vnspach John B Montcomera and staff 9 

ThaddelsL Montgomery Mario Castalld ardCLVDE 


YbrahIT Rakoff-i* New nomial 

prolan and estrin results of such titration W nom 

I. “ d S'- aSEffiEpm »* 

ogy of the vagina t , n(l acidity 

Leopold Goldstein-i* Cly^ew rop |icat]Ons 
of the vagina in pregnancies and its compos 

MLMORIAL HOSPITAL 
A W VoecrUN— * Gynecological operators 

METHODIST EPISCOPAL HOSKMI* sad 
L C Hammock and staff — 9 ^pa^ratus for F* 1 

demonstration of Caldwe** N oiton pp 
viography 
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MOUNT SINAI HOSPITAL 
Charles Mazer and staS— 9 Operations Exhibition 
and motion pictures Investigative problems of the 
barren marriage 

PENNSYLVANIA HOSPITAL 
Norris W Vaux and staff— 9 Operations and demon 
stratum of cases 

PHILADELPHIA COUNTY MEDICAL SOCIETY 
Demonstration of Committee Activities— 4 30 Each com 
mittee will take a half hour and discuss three typical 
deaths in their respective group Round table dis 
cussion 

Philip F Williams chairman Committee on Maternal 
W elfare 

Thaddeus L Montgomery chairman Committee on 
the Study of Fetal Deaths 

Ralph Tyson chairman Committee on the Study of 
Neo Natal Deaths 

PRESBYTERIAN HOSPITAL 
Charles Behney and John Griffith— 9 Gynecological 
clinic 

ST JOSEPH S HOSPITAL 
F H Maier— ii Gynecological operations 
Harry Stuckert— i i Obstetrical clinic 
J F Carroll— 2 Obstetrical clinic 

ST MARY S HOSPITAL 
L J Wojczynski— 9 Gynecological clinic 
P J Carreras— 9 Obstetrical clinic 
J M Laferty— 1 Obstetrical clinic 
YV H Schmidt— 1 Radiological dime 


HAHNEMANN HOSPITAL 
Earl B Craig and Frank J TrOSch— 9 Operative and 
dry clinic Gynecological 

Earl B Craig and Frank J Frosch— 2 Operative and 
dry clinic Gynecological 

HOSPITAL FOR DISEASES Or STOMACH 
Toby A Greco— 9 Interposition and FothergiH opera 
tions 

J S Raudenbush — ir Operative and dry clinic 
HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Charles C Norris Howard C Taylor Jr and staff 
— 9 Gynecological operations and demonstrations 
Franklin L Payne— z Round table discussion The 
diagnosis and treatment of hydatidiform mole and 
chononepithelioma Benjamin P Watson New Y ork 
chairman 

JEFFERSON HOSPITAL 

Lewis C Scheffey I Charles LintGen and staff — 
9 Operations 

Clyde M Spancler — 10 W ard rounds 
M M Ginsberg— 10 30 Cystoscopic clinic 
Edward Burt— ii Studies m fetal asphyxia 
Thaddeus L Montgomery— ii Intrapartum factors in 
fetal and maternal mortality 
John H Ducger— ii A study of rupture of the uterus 
Staff— 12 Round table discussion The practical apphea 
tion of endocrine therapy in gynecological and obstet 
ncal practice Discussion to be participated in by a 
number of the leading gynecologists and obstetricians 
Emil Novak Baltimore chairman 
I Charles Lintgen — 12 Postoperative follow up clinic 
Brooke M Anspach and I ewis C Schefffv — 3 Clinical 
conference on g> necology 


TEMPLE UNIVERSITY HOSPITAL 
J 0 Arnold — 3 Obstetrical clinic round table discussion 

WOMAN S HOSPITAL Or PHILADELPHIA 
Alberta Peltz and staff— g Prenatal clinic 

Thursday 

BROAD STREET HOSPITAL 
N F Paxson and M J Bennett— 9 Demonstration 
New method of studying ovarian activity and the 
menstrual cycle by means of human vaginal smears 
Lantern slide demonstration and visit to laboratory 
showing technique Normal cycle artificial castration 
menopause hypermenorrhea hypomenorrhea 
N T Paxson and M J Bennftt— 2 Clinical conference 
Ovarian graft as a therapeutic method for endocrine 
disorders presenting cases of castration and menopause 
postoperative follow up discussion of technique used 
illustrated by motion pictures in color 

BRYN MAW R HOSPITAL 
J O Griffiths and J Y How sox— 2 Obstetrical clime 
COOPER HOSPITAI 

T B Lee and Gordon T West— 9 Operative clinic 
Gynecological 

A B Dwis and G B German— 2 Operative and dry 
clinic Maternal mortality in New Jersey 

FITZGERALD MERCY HOSPITAL 
Joseph V Missett — 11 Gynecological operations 


MOUNT SINAI HUSPIT \L 
Bernard Mann and staff— 9 Operations 

NORTHEASTERN HOSPITAL 
Alfred H Diebel— 10 Gynecological operations 
PENNSYLVANIA HOSPITAL 
Norris W Vaux and staff — g Operations and demonstra 
tion of cases 

Norris \\ Vaux and staff — 2 Demonstration of Lying 

In Hospital technique and procedure 

Spotswood Robins Admission of patient and assign 
ment to accommodation 
J Vernon Ell&on Prenatal care 
Craig W right Muckle Special clinics 
Robert M Shikey Preparation of patient for labor 
Ross B Wilson Observation of patient in labor 
Clifford B Lull Delivery room setup obstetrical 
technique and procedure 

J°paiturn LLERY ^ are P atient immediately post 

Robert A Kimbrough Care of the patient throughout 
puerpenum while in the hospital 
F Sidney Dunne Follow up and end results 
Pendleton Tompkins Out patient clinic 
Ralph M Tyson Care of the new bom 

PHILADELPHIA GENERAL HOSPITAL 
E °r,? U ’, j S™™*™ Joseph Missett Jr , William 
Ely and C Beecham— 9 Gynecological operations 

BRESB\ TERIAN HOSPITAL 
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ST JOSEPH S HOSPITAL 
Willi am J Tbcmcm— ii Operations Hysterectomy for 
fibromyoma Fothergill operation (or procidentia 

ST JUKES AND CHILDRTNS HOSPITAL 
Leo iard Aveeett and staff— 10 Operative clinic Vag 
ina! approach to pelvic pathology and vaginal hyster 
ec tonnes Kerr low cervical cesarean section 

ST M \R\ S HOSPITAL 
J G Sabol— g Gynecological clinic 

STETSON HOSPITU 

Stephen E Tracy and staff — q Gynecological clinic 

WEST JERSEY HOMEOI ATHIC lIOSriT\L 
( F Hadley E C Hfssert and staff- i© 30 Gyneco- 
logical operations 

WOMAN S MEDICAL COLLEGE HOSPITU 
Faith $ Fetieruan— 9 Demonstration of patients and 
technique Figuration treatment of ulcerative sub- 
mucous cystitis 

Masgaret C Sturcis— 10 Demonstration Utetosal 
pinography technique and evaluation of uterosaf 
pingograms 

Catharine Mactarlane and Helen Ingleby— 11 
Round table conference Value ol periodic pelvic exam 
inations in preventing cancer of the uterus report on the 
findings in uoo volunteers 

Catharine Macfarlane and staff — 2 Gynecological 
operations 

WOMEN S HOMEOPATHIC HOSPITVl 
\V C Mercer— 9 Gynecological clinic 

Friday 

BROAD STREET HOSPITAL 
\\ C Mercer -9 Operations Uterine fibroid hyster 
ectomy anterior and posterior colporrhaphy uterine 
suspension 

BRAN MVWR HOSPITU 
John B Montgomery and Thomas J Costfllo— i 
R fsuml of obstetrical clinic 

CHESTNtiT HILL HOSPITAL 
7 B Newton and II Llrtis Wood— it Operations 
FITZGERA1 D MERCA HOSn TAI 
\\ Be\sc\ Harer— 9 Cvnecological operations 
HAHNEMANN HOSHTVL 
Henry L Crowtuer and Richard R f ates— 10 Care 
of premature baby management of abortion 


HOSPITAL I OR DISEASrS OF STOMACH 
Harry Stcckert — u Gynecological operations 
HOSPITAL OF UNIVERSITA OF PFNNSALVANIA 
Carl Bachman and staff-9 Obstetrical operations and 
demonstrations 

Pittlip 1 W iujasis — i j Round table discussion Treat 
ment of abortion Frederic J Taussig St Louis Mis- 
souri chairman 

JFFFERSON HOSPITAL 
P Brooke Bland — 9 Operations 
James L Richards IAiomas J Costello and David M 
Farrell— 9 Operations 
Clyde Spanci.es— 10 Ward rounds 
Irvis C Sctiffpfy and William J TrrcDrur— 11 jo 
Uterine cancer follow up clinic 
J acob Hoffman — 1 1 l ndocrinological dime 
Norris \\ Vacn and Hobart A Rfimann— n tym 
posium Pulmonary complications in obstetrical and 
surgical practice 

KENSINGTON HOSPITAL FOR WOMEN 
Walter M Heyl— 9 Demonstration of the use of a 
placental blood bank 

Mr Steinbfsc and Mr Brown— 9 Demonstration of 
the principles of blood coagulation and the control of 
hemorrhages 

E A Schumann and staff— 9 Obstetrical operations 
MOUNT SINAI HOSPITAL 
Charlts Mater and staff— 9 Operations 
PFNNSYLVAMA HOSPITU 
Norris W V aux and staff— 9 Operations and demonst a 
tion of cases 

mil ADELPlIIA CFNFRM HOSPITIL 
Charles S Miller and Franklin F Ostlrroct-i 
O perative and dry clinic 

ST JOSEPHS llOSriTU 
D S ODoyyeu-ii Ob tetncal chmc 
F W Ciuiooi — 1 Obstetrical chmc 

TEMPLE UNIVFRSITA HOSPITAL 
Harry A Duncan— i* Operative and dry dune 
Gynecological , _ 

J O Arnold— 3 Dry clinic and round table divuss on 
Obstetrics 

WOMANS MFDICAL COItm IfOSPITAr 
\nn Cray Taylor- i Obstetrical chmc Abnormal 
cases 

Days to be Xmannctd 

JFW ISH IfOSPITAI 

C J Stamm Jacob Walker and Tmur F WiLtn« s 
Operations 


GENITO URINARY SURGERY 


Joseph C BisdSall and staff— a Operative and dry 
cIlWC PENNSYLVANIA HOSPITAL 
William J EtiClsdn— a Renal calculus research dime 


ST MAR\ S HOSPITAL 
\V H Haines— 1 Operative and dry clinic 


TLMILE UNIVERSITA HOSPITAL 
W Hersey Thomas and staff— 3 Operative 


and dry 
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Tuesday 

GERMANTOWN HOSPITAI 
Stanley Q W’est and Harold S Rambo— 10 Operame 
and dry clime 

GRADUATE HOSPITAL Or UNIVERSITY OT 
PENNSYLVANIA 

William H Mackinney and Edward A Mullen— 2 
Operative and dry clinic 

HAHNEMANN HOSPITAL 
Leon T Ashcraft and William Hussicmr Jr — 2 
Operations 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Alfxander Randall and staff— 2 Operative and dry 
clime 

JEFFERSON HOSPITAI 
D M Davis— 9 Diagnostic clime ward nail. 

JEW ISH HOSPITAL 
John B Lownes— 9 Operations 
Leon Solis Cohen— 9 Urological radiological ethibit 

MOUNT SIN \I HOSI IT \L 
Maurice Mlsciiat and staff— 1 30 Operations 
ST LUKE S AND CHILDREN S HOSPITAL 
L F Milliken and staff— 2 Dry clinic Plastic surgery of 
the kidney demonstration of cases 

TEMPLE UNIVERSITY HOSPITAL 
W Hfrsey Thomas and staff -3 Operative and dry 
clinic 

U S N AVAL HOSPITAL 

V H Carson and G E Gayler— 9 Operations 

V H Carson and G E Gayler— 2 Drv clinic 

K ednesday 

\BI\GTO\ MEMORIAL HOSPITAL 
Alexander Rand ill and staff -9 Operations 
CHFSTNUT IIII L HOSPITAI 
Alexander Randall Fredfrick S Schofield and 
Trank P MassaMSO — u Operations 

COOPER HOSPITAL 

D T Bestlev and R Betancourt — 2 Operative and 
dry clinic Prostatic surgery 

GERMANTOWN HOSPITAL 
John B Lowj.es T S Schofield and Frank P Mas 
saniso— 10 Operative and dry clinic 

HAHNEMANN HOSPITAL 
Leon T Ashcraft and William IIunstcker Jr— 9 
Operations 

JEUERSON HOSPITAL 
D M Davis and staff — g Operations 
Karl Kornblum — 9 Urological radiological cases 

PHILADELPHIA GENERAL HOSPITYL 
William H Mackinney, W Hersey Thomas Willard 
II Kinney and Edward A Mlllen— 9 Symposium 
on gen 1 to urtnarj di«ea es 


PRESBYTERIAN HOSPITAL 
Joseph C Birdsall Francis G Harrison and Henry 
Sangree— 2 Operative and dry clinic 

ST JOSEPH S HOSPITAL 
William J Ezickson— 2 Round table discussion on 
urological problems 

ST LUKE’S AND CHILDREN’S HOSPITAL 
E W Campbell and staff— 9 Operative and dry clinics 

ST MARY’S HOSPITAL 
W H Haines— 2 Operations 

Thursday 

AMERICAN ONCOLOGIC HOSPITAI 
A I Rothe and Emmett F Ciccone — 10 Operative and 
dry clinic Cancer of gemto unnary tract 

CHESTNUT HILL HOSPITAL 
Frederick S Schofield— 9 Operations 

DELAWARE COUNTY HOSPITAL 
W H Kinney — 10 Operative and dry clinic 
GERMANTOW N HOSPITAL 
Stanley Q West and Harold S Rambo— 10 Operative 
and dry clinic 

HOSPITAL OF UNIVERSITY OT PENNSYLVANIA 
Alexander Randall and staff— 2 Dry clinic 
P B Huches Bilateral functional effect of unilateral 
renal denervation in nephrosis 
S W Mulholland Relationship of urology to the 
problem of hypertension 

Alexander Randall The etiology of renal calculus 
E P Peydfrgrass and P B Hughes The value of 
senal pyelography in evaluating the efficiency of 
unnary transportation 
Staff members Informative case reports 

JETTERSON HOSPITAL 
D M Dav is and staff— 9 Operations 

MEMORIAL HOSPITAI 
E A Mullen— 3 Operations 

MI SI RICORDIA HOSPITAL 
A E Bothe — j Operations 

MOUNT SINAI HOSPITAL 
Maurice Mlschat and staff — 1 30 Operations 
PENNSYLVANIA HOSPITAL 
I eon Her man and staff — 2 Operativ e and dry clinic 
TEMPLE UNIVERSITY HOSPITAL 
\H--v Thomas and staff -3 Operative and dry 

us NAVAL HOSI IT \L 
V H Carso v — 2 Dry clinic 

WOMAN S MEDICAL COLLEGE HOSPITAL 
Faith S Fetterman— 9 Operative and dry clinic 
WOMFN S HOMEOr YTHIC HOSPITAL 
Leon T Ashcraft— 2 30 Operative and dry dime 
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r rtday 

ABINGTON MFMORIAL HOSPITAL 
Alexander Randall and staff— 9 Operations 

BRA N M AW R HOSPITAL 
Leon Herman and Lloyd B Greem —a Operations 

GERMANTOWN HOSPITAL 
John B Lownes T S Sciiofield and Frans. P Mas 
svniso— 10 Operative and dry clinic 

GRADUATE HOSPIT A! OF UNIAFRSITA 
OF PENNSAU ASIA 

Joseph C Birdsall— j Operative and dry clunc 

HAHNEMANN HOSPIT A! 

Lfon T Ashcraft and William Hcnsicui Jr — 9 
Operations 


JFrFERSON HOSPITAL 
D M Davis and staff — 9 Operatnns 
J 1 WISH HOSPITAL 
John B Lovvnes— g Operations 
Leon Solis Cohen — 9 Urological radiological exhibit 

METHODIST EPISCOPAL HOSPITAL 
Stirling A\ Moorhead and staff— to Operations 
MISERICORDIA HOSPITAL 
A E BotHf— j Dry dime Kidney tumors types and 
treatment 

TEMPLE UMVERSITA HOSPITAL 
W IIfrsev Thomas and staff— 3 Operative and diy 
clinic 

WOMANS HOSPITAL Of PHILADELPHIA 
I AtTH S Fetterman and staff— 9 Urological dry clinic 


TRACTURES AND OTHER TRAUMAS 


Monday 

HOSPITAL 01 UNIAFRSITA OI PFWSALAANIA 
L K Fercison WilliamH Frb A\ D Thompson and 
Lotts Kaplan— 3 Traumatic surgery Immediate 
treatment of traumatic wounds treatment of prams by 
injection of local anesthesia diagnosis and treatment of 
knee injuries prophylaxis and treatment of tetanus 
prophylaxis and treatment of gas gangrene 

PROTI STAN T EPISCOPAL HOSIITAI 
I M Boykin — 1 Fractures of lower third of leg industrial 
clinic 

Tuesday 

ABINTTON MFMORIAL HOSPITAL 
Damon B Pfeiffer J Walter Levering J Mont 
comer y Dfayer and Fletcher Sain— 3 Fracture 
clinic Demonstration of cases or treatment of com 
pound fractures fracture dislocation of shoulder closed 
skeletal reduction cases open reduction cases clinic in 

° P ° n JEWISH HOSPITAL 
MostS Behrend— 0 Dry clinic Compound fracture* 
immediate fixation and metal plates 
RALpn C oLDSiiiTii and staff— 9 Fracture dime 

MISERICORDIA HOSI ITAI 
l Mogavero— ii Lecture Experiences with the Smith 
Petersen nail 

PRESBA TERI AN HOSPITAL 
John Paul North— 9 Dry clinic 
Orville C King AA a! king vasts 
Aigustls Thorndike (Boston) Sprains of the ankle 

joint 

Theodore I Orr Traumatic di locations of the hip 
James B Mason U e of cellulose acetate compound 
for casts and dressings 

Tost Oltland (Sayre) Tears of the supraspmatus 
tendon 

John Paul North Hanging casts in fractures of the 
humeral shaft 


ST JOSEI H S HOSPITAL 
J A Lfhmav— it Industrial surgery chmc Living 
fascial suture in repair of hernia 

TLMILE UVIAFKSITA HOSPITAL 
John Royal Moore— 9 fracture dime 

AAFST JLRSEA HOAIEOI ATIHC HOSI IT AL 
11 AAesley Jvck and staff— r Operative and dty dimes 
Discussion and presentation of 4 eases of removal ol 
spleen following trauma 

H ednesday 
COOPER HOSPIT AI 
Staff— 9 Operativ e and dry dime 

NORTIIFASTIRN HOSPITAL 
T Turner Thomas— ii Demonstration of patients 

x rays and end results Femur (1) shaft (a) intracap- 
sular fractures with and » ithout screw fixation 
of tibia and fibula Tott s fractures with and without 
posterior dislocation of the ankle marginal fracture 0 
the tibia fractures of o calcis fractures and dislocation 

at the shoulder elbow and w nst motion pictures 
I IIILADrLI III A CENFRAL HOSPITAL 

Staff— J Symposium on fractures , . 

ClayMlrray S Hldock and Harrison WcLwwiu 
Fractures of the shoulder girdle 
B F Blzby Fractures about the rlbo 

Tom Outland Fractures of the forearm 

Thursday 

CRADUATE HOSPITAL OF UNIA ERSlTA 
OE PENNSA LA AVIA 

Robert A Groff— 9 Clinical conference Kespons 1 
bility of industry in the management of head injures 
Bernard D Judovitch-io Dry dime Back mjunes.n 
industrial surgery . . . u. mration of 

John C How ell- ii Demonstration Re ‘ foUo«mi 
joint function after fractures pain i« g«« n 1 
lifting tendon repair in mdu trial surgery 
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HOSPITAL OF UNIVERSITY OP PENNSYLVANIA 
L K Ferguson Louis Kaplan andL II IIercesheimer 
—2 Treatment of fractures in ambulatory patients din 
ical demonstration technique and application of un 
padded plaster casts lor the upper and low er extremities 
reduction of fractures under local anesthesia practical 
physiotherapy in fractures by active function treat 
ment of minor ankle fractures by injection of local 
anesthesia 


JEWISH HOSPITAL 

Ralph Goldsmith and staff— o Fracture clinic 


MF MORTAL HOSPITAI 
Bruce L I lemisg— 9 Fracture clinic 

PENNSYLVANIA HOSPITAL 
Frederick R Robbins— 9 Industrial clinic 

Friday 

COOPER HOSPITAL 

R S Gamon and E R Ristine— 9 Dry clinic Fractures 
ST MARA S HOSPITAI 

W J Rvan— 9 Operative and dry clinic Industrial 
surgery 


SURGERY OF BONES AND JOINTS 


Monday 

CHILDREN S HOSPITAL 

J T Nicholson— 2 Demonstration of splints Poliomye 
litis Prevention of foot deformities in younger children 
by equalization of tendon pull muscle and fascial 

transplants 

MOUNT SINAI HOSPITAL 
M B Cooperman— a Operations 

PROTESTANT I PISCOPAL HOSPITAL 
Rutherford L John— 1 30 Orthopedic clinic 

Tuesday 

COOPFR HOSPITAI 

B Franklin Buzbv Oswald R Carlandfr and Dr 
Wallis— 9 Operative and dry clinics I lbow injuries 
spinal fusion 

GRADUATE HOSPITAL 01 UNIVERSITY 
Or PENNSA LVANIA 

Deforest P Willard Jesse T Nicholson, and Ben 
jamin T Bell— 9 Operative and dry clinics (1) Re 
construction operation in older congenital hip cases 

(2) unusual spine lesions responsible for backache 

(3) correction of metatarsus \ arus in hallux v algus 

ST JOSEPH S IIOSPITAT 

Paul Jepson— i Dr> clinic Lon back strain fusion for 
chrome low back strain 


JEFFERSON HOSPITAI 
J T Rucn — q Operations 

MOUNT SINAI HOSPITAI 
M B Cooperman and staff— 2 Operations 

PROTESTANT EPISCOPAL HOSPITAL 
J W Klopr— 10 30 Dry clinic Fractures of neck of 
femur use of nailing in treatment 
Rutherford L John— i 30 Operative and dry clinic 

ST CHRISTOPHER’S HOSPITAL 
Rutherford L John— 10 30 Operations 

ST LUKE S AND CHILDREN S HOSPITAL 
Paul Jepson— 10 Operative clinic Internal derangement 
of knee exploration polydactyha, plastic surgical result 
nailing of fractured hip 

SHRINER’S HOSPITAL 
J R Moore— 9 Operations 

U S NAVAL HOSPITAL 
C F Morrison— 9 Operations 

WEST JERSEA HOMEOPATHIC HOSPITAL 
S L Brown and stall — 9 Operations 

Thursday 

BRAN MAWR HOSPITAL 
George Wagoner — 9 Operations Demonstration of sc 
lected cases of healed fractures 


ST LUkr S AND CHILDREN S HOSPITAL 
John A Brooke— 2 Dry clinic Tendon transplantation 
in selected polio cases arthrodesis of the knee serratus 
magnus paralysis with fascial anchorage to the spinous 
process 

SlIRINER S HOSPITAL 
J R Moore— 2 Ward walk 

WOMENS IIOMrOPATHIC HOSPITAL 
E O Geckeler— 1 Orthopedic dry clinic Fracture cases 
including follow up treatment 

Wednesday 

GRADUATE HOSPITAL OF UNtVFRSITA 
OF PENNSALVANIA 

W G Elmer L D Frescoln and Paul Jepson— u 
Operations Arthroplasty elbows and hips internal de 
rangement of knees 


GERMANTOWN HOSPITAL 
B Franklin Buzby and A D Wallis— 9 Operative and 
dry dime 

HAHNEMANN HOSPITAL 
John A Brooke E O Geckeler, and Donald T Jones 
2 Dry clinic Fractures of neck of femur internal 
m u 1 b P ? tersen P in or parallel screws results 
01 leg shortening herniation of intervertebral disc shoul 
der disabilities orthopedic problem cases for discussion 

PHILADELPHIA ORTHOPAEDIC HOSPITAL 
D £fi T p Willard and staff-9 Case demonstn 
\ ment ^ Legg 9 alv 6 Perthes d^ase, five year 
ab\c^ fir rJ ped i fcmoral eP'Phvsis decompression of 
abscess for paraplegia in Pott s disease 

ST JOSEPH S HOSPITAL 

PA stram PS °'*~' 1 0peratlon Fu ion for chronic low back 
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SURGERY GYNECOLOGY AND OBSTETRICS 


Friday 

ABINGTON MEMORIAL HOSPITAL 
Alenander Randall and stall — 9 Operations 

BRYN MfflR HOSPITAL 
Leon Herman and Lloyd B Creene — 3 Operations 

GERMANTOWN HOSPITAL 
John B Lownes F S Schofield and Frank P Mas 
s amso— 10 Opcrativ e and dry clinic 

GRADUATF HOSPITA1 Ol UMYTRSITY 
OF PLNNSYLYANIV 

Joseph C Birdsall— j Operative and dry clinic 

HAHNEMANN HOSPITU 
Leon T Asiicrapt and William IIcnsicrer Jr — 9 
Operations 


JI FI ERSON HOSPITAL 
D M Dams and staff— 9 Operations 
JEW ISH HOSPITAL 
John B I owner— 9 Operations 
Leon Solis Com n — 0 Urological radiological exhibit 
METHODIST FTTSCOr \L HOSPITAL 
Stirlinc W Moorhead and staff— 10 Operations 
WISCRICORDI \ HOSPITAL 
\ I Borns— * Dry clime Kidney tumors types and 
treatment 

TrMPIE UNIVERSITY HOSrmL 
W Hersey Thomas and staff— 3 Operative and dry 
clinic 

WOMVNS HOSPITAL OF PHILADELPHIA 
IaithS TETTERMwand staff— 9 Urological dry dime 


FRACTURES AND OTHER TRAUMAS 


Monday 

HOSPITAL OI UNIVTRSITA OF PENNSYLY ANIA 
1 K Ferclson William II Frb W D Thompson and 
L us Kaplan — 2 Traumatic surgery Immediate 
treatment of traumatic « ounds treatment of sprains by 
injection of local anesthesia diagnosis and treatment of 
knee injuries prophylaxis and treatment of tetanus 
prophylaxis and treatment of gas gangrene 

I ROTEST ANT 1 1 ISCOT AL HOSPIT AL 
l At Boykin— 2 Fracturesof lover third of leg industrial 
clinic 

Tuesday 

ABINGTON MEMORIAL HOSPITAL 
Damon B Tfeiffer J Walter Levering J Mont 
gomery Deaver and Fletchfr Sain— y Fracture 
clinic Demonstration of cases or treatment of com 
pound fractures fracture dislocation of shoulder closed 
skeletal reduction c ises open reduction cases clinic in 
operation 

JFWISH 1I0SIITAI 

Moses Buirend— 9 Dry clinic Compound fractures 
immediate fixation and metal plates 
Ralph Goldsmith and staff— 9 Fracture dime 

MISERICORDIA HOSI ITAL 
F Mogavero— 11 Lecture Experiences with the Smith 
Petersen nail 

PRESBATERI AN HOSPITAL 
Join Paul North— 9 Dry clinic 
Orville C King Walking casts 
AlglstlsThorndike (Boston) Sprains of the ankle 
joint 

Theodore E Orr Traumatic dislocations of the hip 
J ames B Mason Use of cellulo e a etate compounds 
for casts and dies ings 

Tom Qutland (Sayre) Tears of the supraspinatus 
tendon 

John Paul North Hanging casts in fractures of the 
humeral shaft 


ST JOSn II S HOSPITAL 
J A Ifiiman— it Industrial surgery clime Living 
fascial suture in repair of hernia 

TFMPLF UNIALRSITA IIOSPITAI 
John Royal Moorf— 9 Fracture dime 

WIST jrkSEA HOMrOPATHIC HOSPITAL 
H Wesley Jack an! staff- 1 Operative and dry dimes 
Discussion and presentation ol 4 vases of removal 01 
spleen following trauma 


II ednesda\ 

COOITR IIOSPITAI 
Staff— 9 Operative and dry clinic 

NORTHEASTERN HOSPITAL 
T Turner Thomas— :i Demonstration of P at ‘ e "** 
x rays and end results Femur (1) *haft 0 ) 
sular fractures with and without screw tix»tion frJctur« 
of tibia and fibula Tott s fractures with and w t^ou 
posterior dislocation of the ankle marpi rvaf fracture of 
the tibia fractures of os calcis fractures and di locations 
at the shoulder elbow andwnst motion pictures 
I IIIL ADtLPHfA GLNERAI HOSPITAL 

Staff— 2 Symposium on fractures .. . 

ClayMirray b Hi dock and Harrison McLain 
Fractures of the shoulder girdle 
B F Buzhy Fractures about the elbow 

Tom Outland fractures of the forearm 


Thursday 

Cl \DUATF HOSPIT U. OF UMIERSIT' 

OF PENNS) LV ANIA 

bility ol indiuHy in Iht “J “ onts „ 
Bernard D Judov itch-10 Dry dime Bariiniu 
industrial surgery Rpxtoration of 

foiiN C IIovvlll— 1 1 Demonstration ^° w , 0 lng 
joint function after fractures pam g 
lifting tendon repair in industnal surgery 
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HAHNEMANN HOSPITAL 
Thomas L Doyle— 9 Operations 

LANKENAU HOSPITAL 
Hans May— 9 Plastic and reconstruct e surgery 


MOUNT SINAI HOSPITAL 
V Frank — 2 Operations 

ST JOSEPH S HOSPITAL 
W iluau J McKinley— - g Operative and dry clinic 


THORACIC SURGERY 


T uesday 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 

Julian Johnson and staff— a Dry clime 
Richard H Meade The surgical treatment of pul 
monaiy tuberculosis 

Gabriel Tucker The bronchoscopic aspects of thoracic 
surgery 

Julian Johnson The surgical treatment of pulmonary 
malignancy and bronchiectasis 

JEFFERSON HOSPITAL 

Howard H Bradshaw and Georoe Willmjer— ii 30 
Dry clinic Thoracic diseases 

PHILADELPHIA GENERAL HOSPITAL 

Staff— 9 Symposium on empyema atelectasis sulfa 
p>ndine 

E L ElIason Empyema results 
E Burvtlle Holmes Roentgenological aspects of 
empyema 

Leon Schwartz Clinical studies on sulfapyndme 
V W Murray Wright Basal atelectasis following 
general surgical operations 

Moses Behrend Richard H Meade Jr Rubin M 
Lewis and Albert Behrend— 2 Operative and dry 
clinics Phrenic nerve operations pneumoljsis thorac 
oplasty extrapleural pneumothorax 


Wednesday 

GRADUATE HOSPITAL OF UNIVERSITA 
OF PENNSYLVANIA 
WvlterE Lee— 10 Constrictive pericarditis 
JEFFERSON HOSPITAL 

Howard H Bradshaw and George Willauer— 2 
Operative clinic Thoracic diseases 

PENNSYLVANIA HOSPITAL 
John B Flick and staff— 9 Operative and dry clinic 
John T Bauer— 3 Dry clinic Carcinoma of the lung 
diagnosis by sputum examination 

PROTESTANT EPISCOPAL HOSPITAL 
Richard H Meade Jr —9 Operative and dry clinic 
Thoracoplasty for pulmonary tuberculosis 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 

J W Cutler— 2 Operations Extrapleural and intra 
pleural pneumolysis in surgical therapy of tuberculosis 

TEMPLE UNIVERSITY HOSPITIL 
W Emory Burnett— 9 Operative clinic 
Staff— 2 Dry clinic Thoracic diseases (chest conference) 


BRONCHO-ESOPHAGOLOGY 

(Sec also cluneal schedules under Otorhinolaryngology) 


Monday 

TEMPLE UNIVERSITY HOSPITAL 


Chevalier L Jackson and staff — 1 Broncho esophag 
ological clinic Bronchoscopy as an aid to the thoracic 
surgeon 

T uesday 

HOSPITAL OF UNIVERSITY OF PFNNSA LVANIA 
Gabriel Tucker William A Lell andj P Atkins— 9 
Direct lar> ngoscopy 

Gabriel Tucker— 2 Dry dime Laryngeal tumors be 
n»gn and malignant demonstration of patients and col 
ored motion pictures on the technique of direct laryn 
goscopy laryngofissure and laryngectomy 

JEWISH HOSPITAL 

Louis II Clerf R M Lukens and C J Swalm— 3 
Bronchoscopic clinic 

PHILADELPHIA GENERAL HOSPITAL 
George L \\ helan— 9 Bronchoscopic clinic 

PROTESTANT EPISCOPAL HOSPITAL 
William A Lell— 2 Bronchoscopic dime Motion pic 
ture demonstration The Larynx 


TEMPLE UNIVERSITY HOSPITAL 
Chevalier L Jackson — 11 Dry clinics Diseases of the 
esophagus diverticulum of the hypopharynx and one 
stage operation for its surgical cure (motion pictures) 

Wednesday 

JEFFERSON HOSPITAL 
Louis H Clerf — 9 Bronchoscopic clinic 

MISERICORDIA HOSPITAL 
Gabriel Tucker Joseph P Atkins, and William A 
Fell— 2 Operative and dry clime 

MOUNT SINAI HOSPITAL 
W A Lell and staff — 10 Operative and dry clime 

PHILADELPHIA GENERAL HOSPITAL 
L °tumore < “ LERE ~ I Ltonchoscopic dime Malignant 

WOMANS MEDICAL COLLEGE HOSPITAL 
Emily Van Loon and associates— 9 Bronchoscopic clinic 
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SURGFR*, GYNECOLOGY AND OBSTETRICS 


Thursday 

I RANkTOI D HOSPITAI 

George \ Richardson— i 30 Brtmchnscopic clinic 

GRADUATE HOSPITAL OF UNIATRSITY 
OF PE\NS\ L\ AM A 

Gabriel Tucker William A Lrii andj P Atkins—q 
Bronchoscopic dime 

JEFFERSON HOSIITAL 
Lous H Clexf — 1 Rronchoscopic clinic 

NORTH! RN I IB!RTT !5 HOSPITAI 
\ M Levin — 9 Ilronchoscopic dime 

PHIL ADPLPHI A ( rNTRAI HOSPITAL 
( tORc 1 1 AA iiflan — 9 Bronchoscopic dim 
SI l HRISTOPHFRS HOSPITAI 
1 ui ly \ an 1 oi*N — 9 Bronchoscopy in allergic eh ildrcn 


TTMPLC UVIA ERSITA HOSPITAL 
Chevalier L Jackson and staff- 2 30 Broncho esopha 
gologtcal dime 4 3 » Chest conference 

U S N AA AL HOSPITAL 
F Hardest — 2 Bronchoscopic clime 

Friday 

GRADUATE HOSPITAL OF UNIA ERSITA 
OF P! NNSYLVANH 

Gabriel Ticker and Walter E I ee~io Surgical 
management of esophageal diverticula 

HOSPITAI 01 UNIVERSITY OF PTNlSSYLA'ANIA 
Gabriel Tlcker William A Lell andj P Atkins— < 9 
Broncho logy and esophagology 

TIMPLI U\l\l RSITY HOSPITAI 
CiiFViLirR L Jacksov and Williim A Swaiu— 11 
( astroscopic clinic 


OTORHINOLARYNGOLOGY 


(Sec also clinical schedules under Broncho Fsophagology) 


Monday 

BRAN AI AAA R HOSIITAL 
I DM IN P LoNCAKfR i Operations 

CHI! DR 1 \ S HOSPITAL 
William Htwsciv 1 Dry clinic Sinus infections in chil 
dren diagnosis and treatment 
I LOYD S IlLTt HINSON and Malcoim N AVilmls— 3 
Operatic ns T insillectomy in chil Iren 

DLL AW ARE COUNTY HOSPITAI 
I rank O Hendrickson- 1 Operations 

GRADUATr HOSPITAL O! UN I A ! RSITA 
01 IENNSALA A\I A 

Ralph Bltlfr and AAaltfx Roberts—! Operativeand 
drv clmt 

HOSPITAI Oh L MAh RSITA (tt IINNSALAAMA 
Harry I SciiFNcRandl »n r Silcoy — 2 Operations 
Stall — 2 Dry clinic 

Dfla 70 s Post ui k IN >tcs in septal surgery 
Julius \\ tvsTQV Neum atological clinic 
i L SlLco\ Subluxation of the na<al septum 
J C D innelly Audible tinnitus presentation of 
patients 

H P Schen k Carcinoma of the nasal septum 
Karl 'I Holser Submucous resection of the nasal 
septum 

JEWISH IIOSI ITAL 

H M Goddard— 2 Operations Submucous resection 
tonsillectomy maxillary sinus 

MOUNT SINAI HOSPITAL 
M S Ersnek — 2 30 Operations 

FENNSYTLY ANIA HOSPITAL 
William Hevvsov and Thomas Cowen— 2 Operations 
Edward II Campbell— 2 Diagnostic methods in nose 
and throat conditions 


PHILADELPHIA GENERAL HOSIITAL 
Herbfrt M Coddvrd— 2 Tonsil and submucous dime 


IKESBYTTRIAN HOSPITAL 
Walter L Cariss Doiglas Macfarlan Richard \V 
( arlichs and I AA Kemner— 2 Operative and dry 
clinic _ . 

ST JOSEPHS HOSPITAL 
T I Cowev— 1 Operativeand dry dime 
ST MARY S HOSPITAL 
I J Murphy— 1 Operations 

TTMILF UNIAERSITY IIOSI ITAL 
Robert I Ridplth and staff— 2 Rhinological clinic 
WOMAN S HOSIITAL Or PH 1 LADLLPHI A 
IlE-NKtETTA T Tanner— 2 Operations Tonsillectoni> 
an j adenoidcctomy 


Tuesday 

C 001 !R IIOSI IT AI 

Jr Ml K KUNI Ernest R Hirst and staff— * Ujrra 
DELAWARE COUNTY HOSPITAL 

[\ K Kistler— 2 Operativeand dry dimes 

FITZGLRALD MERCY HOSPITAL 
Cornelius T McCarthy- i Radical mastoidedMuy 
report on three cases of lateral sinus thrombo h 
recovery Treatment of otolaryngological cases 
sulfanilamide 

TPANKFORD HOSPITAL 
Robert AY att— i 3° Operative and dry dmc 
GERMANTOWN HOSPITAL 
H J WILLIAMS C B 0 WINGS C E Tovv d 

Miller and William Hitschler-* Operative 
dry dime 
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GRADUATE HOSPITAL Or UNIVERSITY 
OF PENNSYLVANIA 

Ceorge M Coates and Benjamin H Shuster— 2 
Operative and dry clinics Otolaryngology and neuro 
otology 

George B W ood — 2 Operative and dry clinic 


TEMPLE UNIVERSITY HOSPITAL 
Matthew S Essner Edward K Mitchell S Bruce 
Greenway and David Myers— 2 Otological clinic 

WEST JERSEY HOMEOPATHIC HOSPITAL 
E S Hallinger and staff — 2 Operations 


H YHNEMANN HOSPITAL 
Charles B Hollis — 2 Operations 

HOSPITAL FOR DISEASES OF STOMACH 
Robert J Hunter — 2 Functional ear test 
HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Gabriel Tucker William A Lell andj P Atkins— 9 
Direct laryngoscopy 

Julius Winston and D S Bostwick— 2 Operations 
Gabriel Tucker— 2 Dry clinic Laryngeal tumors, 
benign and malignant demonstration of patients and 
colored motion pictures on the technique of direct 
laryngoscopy laryngofissure and laryngectomy 
Staff — 2 Dry clinic Surgical treatment of deafness 
Edward H Campbell New surgical treatment of con 
ductive deafness 

Oscar Batson Anatomical considerations 
Walter Hughson Surgery of deafness 
James A Babbitt Newer phases of otosclerosis 
D W Bronk. Excitation of sensory nerves by normal 
and pathological processes 

JEFFERSON HOSPITAL 
Louis H Clerf— 9 Cancer of lar>nx 
H H Lott— 9 Tonsil clinic 

H J Williams— 1 Dr> clinic Facial paralysis occurring 
during the course of chronic suppurative otitis media 
and its treatment 

LANKENAU HOSPITAL 
Edward II Campbell— 2 Otolaryngological clinic 
METHODIST EPISCOPAL HOSPITAL 
Walter Roberts and staff— 2 Operations 
MISERICORDIA HOSPITAL 
R J Brennan — 2 Lecture Treatment of sinusitis 
MOUNT SINAI HOSPITAL 
D N Husik— 1 30 Operations 

PENNSYLVANIA HOSPITAL 
Oram Kline Henry A Miller and Howard Hebble— 
2 Operations 

Romeo A Luonco and Anthony C Brancato— 2 Dry 
clinic Diagnostic methods in nose and throat condi 
tions 

Louis E Silcox — 2 Operations Tonsillectomj general 
anesthesia 

PHILADELPHIA GENERAL HOSPITAL 
Louis J Burns— 2 Laryngeal tuberculosis 
ST JOSEPH S HOSPITAL 
Arthur W rigley — 1 1 Opera tn e and dry chmc 
ST LUKE S AND CHILDREN S HOSPITAL 
SETn Brumm and staff— 2 Operative clinic 
ST MARY'S HOSPITAL 
W P Grady— 9 Operative and dry clinic 


II ednesday 

CHESTNUT HILL HOSPITAL 
John R Davies Jr George T Faris and Darius C 
Ornston — 1 30 Operations 

CHILDREN S HOSPITAL 

F Harold Krauss — 1 Sinus infections in children 
diagnosis and treatment tonsil and mastoid operations 

FITZGERALD MERCY HOSPITAL 
J E Loftus — 1 Mastoid operations 

GRADUATE HOSPITAL OF UNI\ ERSITY 
OF PENNSYLVANIA 

Ralph Butler and Walter Roberts— 2 Operative and 
dry clinic 

HAHNEMANN HOSPITAL 
Joseph V Clay— 2 Operations 
HOSPITAL Or UNIVERSITY OF PENNSYLVANIA 
Edward H Campbell and 0 V Batson— 2 Operations 
Staff— 2 Dry clinic Chemotherapy in otolaryngology 
D Sergeant Pepper Limitations of chemotherapj 
H F Flippin Chemotherapy in meningitis 
Thomas Fitz Hugh Jr Hematological effects of drug 
therapy 

Harry P Sciienck Procedures supplementing chemo 
therapy 

Karl M Houser Chemotherapy in otolaryngology 
E P Pendergrass Effects oi chemotherapy upon 
roentgenological findings 


JEFFERSON HOSPITAL 
A T Smith— 10 Tumors of nose and sinuses 
H J Williams— 1 Operative and dry clinic 

JEWISH HOSPITAL 
A S Kaufman — 1 Mastoid operations 


MISERICORDIA HOSPITAL 
G T McCarthy — 2 Operations Tonsillectomy, local 
LaForce dissection submucous resection simple and 
radical mastoid results of sulfanilamide in mastoiditis 
Gabriel Tucker Joseph P Atkins and William A 
Lell — 2 Operative and dry clinic 

PHILADELPHIA GENERAL HOSPITAL 
Robert J Hunter— 2 Recent adv ances of otology 
PROTESTANT EPISCOPAL HOSPITAL 
Allen Bertolet and staff— 2 Operations 

ST CHRISTOPHER S HOSPITAL 
Harold Krauss and Gomer T Williams— 2 Operations 
ST JOSEPH S HOSPITAL 
R L Dickson — n Operations 


ai LUKE S AND CHILDRENS HOSPITAL 
George Mackenzie and staff- 
cases Radical mastoids 


Demonstration of 
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STETSON HOSPITAL 

C H Grimes and staff— la Operative and dry clinic 


MISERICORDIA HOSPITAL 
J } Lorrus— 2 Dry clinic Mastoid surgery 


TEMPLE UNIVEKSITA IIOSPIT AI 
Robert F Ridpath and staff — i Rhinological clinic 
WEST JERSEV HOMFOPATHIC IIOSPIT \! 

E S Hallinger and staff— J Operations 

WOMANS HOSPITAL Ot PHILADI LPHIA 
Catherine Arthlrs and staff— J Operations 
Thursday 

ABINGTON MEMORI AL HOSPITAL 
Walter Hiciison— j Demonstration of the physiology 
of hearing 

BRAN MAUR IIOSPIT \L 
Charles A Pryor— 2 Operations 

CHESTNUT HILL IIOSIJTAL 
I) D Parish and Fred F Traganza— a Operations 
HTZGERALD MERCA IIOSPITU 
Cornelius T McCarthy— 1 Operations 
GERM AN TOW N HOSIITAL 
II J Williams C B O wings C E Ton son \alenti\e 
Miller and William Hitchier— a Operations 

GRADUATE HOSPITAL OF UNIVERSITA 
OF PENNSA LV AM \ 

Gabriel Tlcaer William A Lell andj I Atkins— 
9 Bronchoscopic clinic 

George M Coates and B H Shuster— 2 Operative 
and dry clinics Otolaryngology and neuro-otology 
( eorce It Wooi>— 2 Operatise and dry clinic 

H AHNLM VNN IIOSI IT AL 
Charles B Holus— 2 Operations 
IIOSPIT \L Of UNIVERSITA OF PLNNSYLV ANIA 
J C Donnelly and II Scdllderberc— a Operations 
Staff— a Dry clinic 

Valentine Miller Demonstration Loose areolar 
tissue of the larynx 

J C Donnelly Allergy of the upper respiratory tract 
and its relation to bronchiectasis 
Frederick H Krauss New method of tonsillectomy 
under inethene anesthesia 

Robert J Hunter Interpreting tuning fork time in 
decibels 

Fraklis C Grant Otitic brain abscess 
Lluott Clark and Richard Abell Studies of reac 
tions in living tissue 

JETFLRSON HOSPITAL 
A T Smith— 9 Tonsil dime 
A T Smith- 1 binus clinic 

JEWISH HOSPITAL 
H B Cohen — 1 Operations 

MEMORIAL HOSPITAL 
II J Williams — 2 Radical mastoid operations 
METHODIST EPISCOPAL HOSPITAL 
W' alter Roberts and staff— 2 Operations 


MOUNT SIN VI HOSPITAL 
Morris A W einstein— 2 Op rations 


PENNSAXV \M A HOSPITAL 
William IIew son Oram Kune and Romeo Llonco-i 
Operations 

William IIeuson Howard IIebdle and Lous L SncoY 
—2 Dry Clinic Diagnostic methods m nose and throat 
conditions 

IdwardII Campbell—2 Mastoid operations 

I HIL \DLLI HI A GI NERAL HOSPITAL 
Benjamin II Shuster— 2 Laryngeal tuLerculosis 

PROTEST A\T LPISCOP AL HOSPITAL 
Otto G Hirst and staff— 3 Operations 


ST LUKE S AND CHILDREN S 110 MTJ AL 
William Whelan Benjamin Shuster and staff— 1 
Lantern slide demonstration showing patients before and 
after radical operation for di ease of tne frontal ethmoid 
anl maxillary sinuses with proptosis of the eje ball 


ST M ARA S HOSPITAL 
I J Holland— i Operative and dry clinic 


TLMILI UMVERSITA HOSPITAL 
Chla auer L Jackson and W U aane Babcock— > Dry 
clinic Surgical treatment of cancer of the larynx 
laryngofissure and laryngectomy 
V M Levin— t Teaching the laryngectomized patient 

Matthew S Ersner and staff-* Otological clinic 
Demonstration of cases where Iabyrmthian fenestrations 
were performed for the relief of deafness 


U S NAV AL IIOSrlTAL 
T S Moring C W Stelle and T IIarbert-9 
ative and dry clinic 


Oper 


Friday 

CHILDREN S HOSPITAL 
Edward H CAurn£LL— t Ultras in'ecUons in children 
diagnosis and treatment, mastoid operations 

I ITZGLR ALD MERCA HOSPIT AL 


J E Loftls— 1 Operations 

GRADUATE HOSPITAL OT UMVERSITA 
OF IENNSVLVAMA 

Gabriel Tucker and Walter E Lee— 1° urgica 
management of esophageal diverticula 


sPITAL OF UNIVERSm OF 
rielTlcker William A Le it andj P AtS 

•onchology and esophagology - 


LANKENAL HOSPITAL 
Edward II Campbell-* Otolaryngological elm 


PROGRAM TOR 1939 CLINICAL CONGRESS 


S7S 


PENNSYLVANIA HOSPITAL 
Thomas Govvent and Henry A Miller— 2 Operations 
Thomas Gowent and Edward J Gooch— 2 Dry clinic 
Diagnostic methods tn nose and throat conditions 
Thomas Gowks and William Daneboweb— j Opera 
tions Tonsillectomy and mastoidectomy 

PHILADELPHIA GENERAL HOSPITU 
David N Htm.— 2 Operative and dr> clinic 


ST CHRISTOPHER S HOSPITAL 
Harold Krauss and Comer T Williams— 10 Opera 
tions 

ST MARY S HOSPITAL 
T J Walsh — 1 Operative and dry clime 

WOMENS HOMEOPATHIC HOSPITAL 

J R CnrswrLL— 2 Radical mastoid operation 


OPHTHALMOLOGY 


Monday 

COOPER HOSPITAL 
J S Shipman and staff— 2 Operations 

GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
L C Peter and staff— 2 Dry chmc 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Frwcis Heed Adler— 2 Operative and dry clinic 

JEFFERSON HOSPITAL 
C E G SnAN’vOY — 2 Operative and dry chmc 
LANKENAU HOSPITAL 
Perce DeLosc— 2 Ophthalmological dime 
MOUNT SINAI HOSPITU. 

Aaron Barlow— 4 Operations 

IENNSYLVANIA HOSPITAL 
A G F ewell — 1 Fundus dime 

PRESBYTERIAN HOSPITAL 
H M LaNCdoy—* 30 Operative and dry chmc 
PROTESTANT EPISCOPAL HOSPITAL 
\NDREW Knoy — 2 Operative and dry chmc 

ST CHRISTOPHER S HOSPITAL 
J B Feldman— 2 Squint clinic 

TEMPLE UNIVERSITY HOSPITAL 
\\ alter I Lillie and staff — i Operativ e and dry clinic 
WILLS HOSPITAL 

) M Griscou F C Parker and T A OBriev— a 
Operative and dry chmc 

Tuesday 

CHESTNUT HILL HOSPITVL 
George E Berner— 2 Operations 

GRADUATE HOSPITAL OF UNIVERSITY 
01 I LNNSYLVANIY 

William T Shqfm iu b — 2 Operative and dty clinic 
HOSPITAL I OR DISEASIS OF STOMACH 
CiorceII Denney— 1 Cataract cases 
HOSPITAL OI UNIAERSITY Of PENNSYLVANIA 
Ron a McDonald— 10 Dark adaptation 


JEFFERSON HOSPITAL 
C E G Shannon — 2 Operative and dry clinic 

PHILADELPHIA GENERAL HOSPITAL 
C R Mullen— 3 Operative and dry clinic 

PROTESTANT EPISCOPAL HOSPITAL 
N M Brinkerhoff— 2 Operative and dry clinic 

ST CHRISTOPHERS HOSPITAL 
J B Feldman— 2 Squint clinic 

ST LUKE S AND CHILDREN S HOSPITAL 
F C Peters S H Brown and staff— 2 Operative chmc 

ST MARY S HOSPITAL 
F A Mu&fuy— x Operative and dry cluuc 

TEMPLE UNIVERSITY HOSPITAL 
Walter I Lillie and staff— 1 Operative and dry clinic 

WILLS HOSPITAL 
I S Tassman— 9 Refraction orthoptics 
Perce DeLong— 9 Pathological laboratory 
Inspection of hospital— 9 and 2 Superintendent and 
assistant 

Lows Lehmxld W S Reese and C R Mullen— 2 
Operative and dry clinic 
E W Spaceman— 2 X ray dime 
I S Tassvlan — 2 Refraction, orthoptics 
Perce DeLong — 2 Pathological laboratory 

Wednesday 

BRYN MAW R HOSPITAL 
T Delorme Fordyce— 2 Operative and dry chmc 

GRADUATE HOSPITAL OF UNIVERSITY 
OF PENNSYLVANIA 
L C Peter and staff — 1 Operations 

GERMANTOWN HOSPITAL 
Carl Williams and Albert C Sautter— to Operations 

HOSPITAL Of UNIVERSITY OF PENNSYLY ANIA 
Francis Heed Adler— t Operative and diy chmc 

3 EFFERS 0 N HOSPITAL 
C E G Shannon— 3 Operative and dry chmc 
LANKENAU HOSPITAL 
Perce DeLong — 2 Ophthalmological clinic 
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TRESB\ TERIAN HOSPITAI 
II M Lancdon— 2 30 Operative and dry dime 
PROTESTANT EPISCOPAL IIOSPIT\L 
Andrew Knox— a Operative and dry clinic 

ST CHRISTOPHERS IIOSPIT\L 
J B Feldman— 3 Operations 

ST LUKES AND CHILDRENS HOSTITAL 
F C Peters b H Brown and staff— a Operative dime 
WILLS HOSI IT\L 

I S Tassman -g Refraction orthoptics 
I erce DeLong— g Pathological laboratory 
Inspection of ho pital — 4 and 2 Superintendent and 
assistant 

Jvsn.s S Shipman Ldmlnd B Spaeth and William J 
Harrison — 2 Operative and dry dime 
E \V Spaceman— 2 N. ray dime 
I S Tassman- 2 Refraction orthoptics 
Perce DeLong— 2 Pathological laboratory 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITA 
OF PENNSALAANIA 

W ILUAU T Shoemaker— 2 Operative and dry dime 
JEFFERSON HOSPITAL 
C E G Shannon — 2 Operative and dry dime 
MOUNT SINAI HOSPITAL 
Aaron Barlow— 4 Operations 

PHIL ADI LI HI A GENERAL HOSPITAL 
C R Mi elen— 3 Operativ e and dry clime 

PROTESTANT FPISCOPVL HOSPITAL 
N M BRiNLERiiorr — 1 Operative and dry clinic 

ST CHRISTOPHERS HOSPITAL 
J B t ELPHAN — -2 Squint dime. 

ST LURES AND CHILDRENS HOSPITAL 
F C Peters S II Brown and staff— g Operations 
ST MARA S HOSPITAL 
R T M Donnelly— 10 Operations 

TEMPLE UNIVERSITA HOSPITAL 
W alter I Lillie and staff — 1 Operativ e and dry dime 
U S NAV AL HOSPITAL 

T b Morino C W Stellf and F Harbert — g Oper 
ative and dry clime 


W ILLS HOSPITAL 

I S Tassman— 9 Refraction orthoptics. 

Perce DeLonc— g Pathological laboratory 
Inspection of hospital— 9 and 2 Superintendent and 
assistant 

J M Griscom T C Parker and T A. OBrien— 2 
Operativ e and dry clinic 
E \\ Spaceman— 2 X ray dime 
I S Tassman— 2 Refraction orthoptics 
Perce DeLong— 2 Pathological laboratory 


Friday 

CR ADD ATP HOSPITAL Oh UMAERblTA 
OF PtNNSALV ANI A 
L C Peter and staff— 2 Dry clinic 


If AHNLAfANN HOSPITAL 
Frederick C Teters and staff— 2 Operations 

HOSPITAL OF UMATRSITA OF PEVNSA LA AM V 
Francis Heed Adler— 2 Operative and dry dime 

JEFFERSON HOSPITAL 
C E G Shannon— 2 Operativ e and dry clinic 
PENNSALAANIA HOSPITAL 
A G Fewell— 2 Fundus dime 


PRESBA TERIAN HOSPITAL 
II M Lancdon— 2 jo Operative and dry clinic 
PROTIbTANT EPISCOPAL HOSPITAL 
Andrew Knox— 2 Operative and dry dime 
ST CHRISTOPHER S HOSPITAL 
J B Feldman— 2 Squint dime 

ST JOSEPHS HOSPITAL 
Thomas O Brien— 4 Operativ e and dry dime 
TEMPLE UNIVERSITA HOSPITAL 
Walter I Lillie and staff- 1 Operative and drV dime 


WILLS HOSPITAL 


I S Tassman— g Refraction orthoptics 

Perce. DtLosc—g 1 aihotogical laboratory ^ . 

In pection of hospital— g and 2 Nuperintende 

LouiTlekrfeld W S Reese and C R 
Operative and dry dime 
T A\ Spaceman— 2 \ ray cluuc 
I S Tassman— 2 Refraction orthoptics 
1 nrr DfI.onc— 2 rathokcical laboratory 


AA OMENS HOMEOPATHIC HOSPITAL 
C J V Fries— 2 Dry clinic Traumatic eye injuries 
infections 
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ENDOMETRIOSIS OF THE LUNGS 
Experimental Production of Endometrial Transplants in the 
Lungs of Rabbits 

JOHN F HOBBS, M D , and A R BORTNICK, M D , 

St Louis, Missouri 


F OR several years the senior author (7) 
has stated repeatedly that he surmised 
fragments of endometrial tissue were 
transported through the lymphatics 
and venous channels to the lungs, became em 
bedded there and grew This idea seems 
logical in view of several known facts 
In the first place, experimental autotrans 
plantation of endometrial tissue has been 
made to various structures such as o\anes, 
tubes, abdominal wall, cornea of the eye, etc 
Inadvertently during laparotomies, endo- 
metrial tissue has been transplanted to the 
uterine wall, tubal stump, and abdominal 
wall Furthermore, Jacobson and others have 
shown that fragments of menstruating endo 
metnum can be auto transplanted, thus show- 
ing the viability of mucosal tissue cast off at 
menstruation It seems to be the consensus 
now, that Sampson's (5) theory of regurgita 
tion of menstrual blood through the tube is 
responsible for the major source of pelvic 
endometriosis Fragments of mucosa become 
implanted on the ovaries and form chocolate 
cysts which ma\ rupture and further dis 

,J, r0ni rr the D 'p ar ‘ m « nt , of . Obstetrics and Gynecology Wash 
inston Univereity School of Wediune the St Louis Maternity 
Hospital and Barnes UospiUl St Louis Missouri y 


seminatc endometrial tissue throughout the 
lower abdomen The diversity of structures 
in which endometrial tissue has been found, 
namely, vulva, vagina, inguinal region, uterus, 
tubes, ovaries, rectovaginal septum, intts 
tinal tract, umbilicus, laparotomv scars, 
thighs, etc , would indicate that the lungs do 
not have any special resistance to the growth 
of this tissue In the second place, Sampson 
(6), Halban, and others have demonstrated 
the presence of uterine mucosa in veins and 
lymphatic vessels This is the logical, though 
not the only, explanation for the presence of 
this tissue in the inguinal nodes and vulva 
No other theory could possibly serve to ex- 
plain the occurrence of endometrium m the 
brachioradialis muscle and thigh as reported 
by Navratil and Kramer, and by Mankm, re- 
spectively In these 2 cases the fragments of 
endometrium would have to progress through 
the capillary bed m the Jungs or pass from the 
right to the left heart through a patent fora 
men ovale 

In addition, pathologists occasionally find 
innocuous, normal syncytial cells m the lung 
tissue of women who have died during preg- 
nxnqr or childbirth It is also significant that 
m chorionepithelioma one of the first sites of 
577 
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metastasis is to the lungs This is prima facie 
evidence that cells from the uterus can reach 
the lungs through the blood and Ijmphatic 
channels Is there any reason why endometrial 
tissue cannot be transported in the same vva\ 5 
Might not aberrant endometrial tissue bt the 
explanation for so caller! vicarious menstrua 
tion? Is it possible that tctopic endometml 
tissue is the origin of heretofore unrecognized 
benign and malignant tumors of the lungs 5 

The desire to confirm our suspicion was 
crvstallizcd by an interesting case observed 
bv one of us (J I H ) 

\ woman 42 vears of age complained of a small 
mass in one inguinal region which became larger 
and pjinful at the time of menstruation In addt 
tion she complained of hemoptysis often associated 
with the menstrual period I he inguinal mass was 
diagnosed as an incarcerated omental hernia The 
mass was explored and found to consist of large 
l\ mph nodes These nodes w ere remox ed and micro 
scopic examination showed them to contain endo 
metrial tissue Thereupon it was suggested that 
the hemoptx is might be due to an endometrial 
implant m the lungs Thi suggestion was considered 
whimsical by some of our colleagues \\c convex cd 
our suggestion to our chief Dr Otto H Sch van 
who thought our idea meritorious He encouraged 
us to studt the ca e further and to carry out some 
experimental work Roentgenograms of the lungs 
showed a circum enbed shadow in the apex of the 
right lung There was no clinical or definite x ray 
evidence of tuberculosis Repeated sputum examina 
tions showed no tubercle bacilli This small shadow 
then was considered bv us po xiblv to be endometrial 
tissue 1 he patient refused to have a bronchoscopic 
examination and biopsv of the area Some dilated 
veins were found in the pharinx but never anv 
evidence of bleeding She w is given a sterilizing 
dose of x ra\s to the ovaries in order to destrov 
hormone elaboration anti thereby check the growth 
of the ectopic endometrium in the inguinal nodes 
Since that time the patient has had cessation of 
menstruation and the groin has been free of tumors 
Repeated x rav plates of the chest have not revealed 
any appreciable change in the size of the afore 
mentioned shadow She occasionally hashemoptv is 
usually associated with excitement Repeated ex 
animations have faded to show any evidence of 
tuberculosis 

Whether this case was one of endometrial 
transplant in the lung or not, is a matter of 
conjecture Nevertheless it stimulated our 
interest enough to attempt the transplanta 
tion of endometrial tissue into the lungs of a 
laboratory animal 


TECHNIQUE 

In our original plan we decided to remove 
the uterus of the guinea pig scrape away the 
endometrium, and transplant the tissue di 
rcctly into the lung substance \\ e abandoned 
this plan without a single trial, for the obvious 
reason that the surgical shock of removal of 
the uterus and transplantation of the mucosa 
into the Jungwouldalmostsurelj kiiltheammal 
Then wc decided to remove the uterus curette 
away the endometrium, grind it with a pestle 
and mortar suspend the tissue in normal saline 
solution, and inject it into the lung tissue and 
pleural cavitv The uncertainty of placing 
the tissue in the desired location caused us to 
discard this plan of attack bicxt we actually 
attempted to inject this suspended tissue into 
the inferior vena cava The vein was difficult 
to isolate very fragile and after removal of 
the needle, bleeding could not be controlled 
In addition considerable time was consumed 
in the abdominal cav it\ along with some trau 
matization which helped to di patch the 
animals Out of this maelstrom of ideas ut 
evolved the technique followed in these expert 
ments 

I arge rabbits weighing 2 200 grams wen 
used I ach of them was given * 0 00 units of 
thcclin intramuscularly 2 or 3 days prior to 
the operation in order to stimulate the endo- 
metrium to proliferate The rabbits were 
given nembutal rcctally in doses of 018 
gram for analgesia and only small amounts 
of ether bv inhalation were found necessary 
for the operation A small portion of cadi 
horn, together with the uterus was removed 
While one operator ligated the pedicles ana 
closed the abdominal w all the other prepare 
the endometrial tissue curetted jtc 

uterus The tissue was ground up su'ptndc 
m normal saline and injected into the ear 
vein A No 18 gauge needle was used and sur 
pnsmgly large pieces of tissue could be force 
through the lumen This method ha« sever 
advantages that are worth recounting 
large rabbit has a comparativelv large uterus 
which facilitates the technical part 01 
hysterectomy It is obvious that more e 
metnal tissue is available The f j, 

administration of theehn enhanced tneg 
of the endometrium and thereby facuit 
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Fig x 


Fig i Rabbit tq8t A shows a small vein with typical 
endometrial stromal cells in the " all 

Fig a Rabbit 19+4 The left lung shows numerous 
grayish white patches which are not inflammatory in char 
acter They are considered most likely to be endometrial 

denudation The time consumed and trauma 
done in performing the hysterectomy v>as 
minimal, indeed The injection of saline sus- 
pended endometrium into the ear vein is a 
very simple procedure and can be done ’with 
precision The destination of the tissue is 
exactly the same as if it were injected into 
the inferior \ena ca\a, namely, the right 
heart I rom the right auricle it goes to the 
right ventricle and from there, through the 
pulmonary arteries to the lungs A diffuse 
dissemination is insured 

A summary of the pathological findings fol 
Ions 

PATHOLOGICAL EXAMINATION 

Rabbit 1980 Gross description Both lungs pre 
sented the same appearance There were two or 
three hemorrhagic areas in the upper lobes Micro 
scopic description No evidence of endometrial 
tissue Some chronic passive congestion 

Rabbit 1981 Gross description Both lungs 
showed several small grayish patches Mtcroscoptc 
description Left lung was normal Right lung 
showed cells characteristic of stromal cells in the 
lumen of the \ems (Fig 1) No glandular epi 
thelium v\ as present 

Rabbit 1944 Gross descriptor The right lung 
had a mottled appearance The middle lobe con 
tamed grayish white spots which were quite well 
demarcated (Fig 2) The left lung showed numer 
ous grayish patches which were confluent They 
stood out in relief against the normal lung tissue 



Fig 3 


stromal cells and fragmented endometrium but not defi 
lute in character 

Fig 3 Rabbit A 7 The thrombosed vessel shows frag 
ments of epithelial tissue that are growingin the organized 
tissue 

Microscopic description There were numerous small 
areas of necrosis Some areas showed cells alien to 
the lungs which were not inflammatory cells They 
may be endometrial stroma cells and fragmented 
epithelium but one cannot be certain 

Rabbited Gross description Both lungs showed 
areas of grayish spots with a few reddish areas 
lficrosco/uc description Both lungs, appeared normal 
with the exception of some chronic passive conges 
tion No evidence of endometrial tissue 

Rabbit A 7 Gross description The right lung had 
a grayish appearance There were some irregular 
reddish brown areas There was a small amount of 
fibrinous exudate over the lower lobe The left lung 
was covered by a fibrinous exudate In the upper 
lobe there was a firm, irregular, white nodule, meas 
urmg x 5 centimeters in diameter On the posterior 
surface of the lower lobe was a small round bluish 
area Microscopic description The right lung 
showed marked extravasation of blood There was 
no evidence of infection The left lobe showed areas 
of necrosis One thrombosed vessel showed trag 
mented glandular tissue (Fig 3) 

Rabbit A 8 Gross description The posterior sur 
face of the lower lobe of the right lung showed 
numerous grayish patches many of which had a 
beaded appearance The posterior surface of the 
left lung showed areas of bluish discoloration 
1 here u ere two small hemorrhagic areas in the upper 
portion of the lower lobe Microscopic description 
Neither lung showed any evidence of endometrial 
tissue 

Rabbit A 9 Gross description The right lung 
w as covered by a w bite fibnnous exudate T he low er 
Jobe showed a number of small hard white nodules 
The left lung was also covered by a fibrinous exu 
date The lower lobe showed a number of white 
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tig 4 left Rabbit \-q V diQuse distribution of endometrial stromil cells 
Fig 5 Same rabbit lligh power of section shown in Figure 4 


areas which had a tendency to be confluent Micro 
sco pic description The right lung showed numerous 
necrotic areas One area showed fragmented cpi 
thelial tissue One section through the left lung 
showed numerous strands of endometrial stcomal 
cell about the capillaries (I igs 4 and 5) Another 
section showed a large blood ves el lined with low 
cuboidal epithelium 

Rabbit A 10 Gross description The right lung 
showed some fibrinous exudate over the surface and 
numerous grav ish w hue patches throughout The 
left lung showed a fibrinous exudate over the sur 
face Roth lobes showed localized patches 0/ grayish 
and chocolate colored areas Microscopic desertp 
lion Both lungs showed numerous areas of necrosis 



Fir 6 Rabbit \ 10 V large blood vessel which is 
partially occluded by an organized thrombus which, con 
tains glandular tissue 


One section through the right lung showed a blood 
vessel in which there was an organized thrombu 
containing one endometrial gland intact and another 
one which was fragmented (Fig 6) 

Rabbit A 19 Cross description Over the surface 
of the right lung there were several gray and some 
browni h red spots The anterior surface of the left 
lung showed some fibrinous exudate In the lower 
lobe was a dark area measuring 1 5 centimeters in 
width The posterior surface showed evidence of a 
fibrinous exudate The low er two third of the lower 
lobe was a chocolate color Near the medial border 
was a cy st t 5 centimeters m diameter The cavity 
contained a small amount of thick chocolate lit* 
material (Fig 7) Microscopic description One sec 
tton through the right lung showed a blood ves a 
containing some debris and several cells resembles 
endometrial stroma Sections through the left Jun 
showed blood vessels which contained endometrial 
glands and stroma (Figs 8 t) 10 n and n) 
Rabbit A 23 Cross description The upper 100 
of the left lung was con olidated There were numer 
ous areas of grayish discoloration The lower lo 
showed a number of hemorrhagic areas There wer 
al o numerous grayish nodule* The upper 0 , 
of the right lung was occupied bv white Miu 
nodules There were hemorrhagic areas 
the remainder of the lung Microscopic 
The right lung showed no typical muellenan tp> 
thehum The left lung showed sev end of the bronco. 


n showed 


filled with nondescript debris One region 
numerous small glands which were not bror ' , 

and are therefore considered to be *” d , f 
m origin although they are not characteristic MW 


3 and 14) 

Only two or three blocks xvere taken from 
suspicious areas in each lung Had we ■ * 
numerous or serial sections, perhaps t 


ous or serial 

quencj would have been greater than 

recorded We xvere interested to show tha 
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Fig 7 Fig 8 Fig 9 


Fig 7 Rabbit A 19 Note the cystic cavity w hich \\ as shows the presence of glandular tissue that is growing in it 
filled with a chocolate like material Fig 9 Same rabbit A high power magnification of 

Fig 8 Same rabbit A thrombosed blood vessel which Figure 8 


the tissue would grow m the lung and one case 
sufficed, therefore, we ha\e made no effort to 
demonstrate extenswe dissemination or fre- 
quency of implantation 
As controls we studied the lungs of 10 nor- 
mal rabbits, used in the Friedman test for 
pregnancy All of these show ed normal lung 
tissue 


PURPOSE OF STUDY 

The primary purpose of this investigation 
was to establish the fact that autotransplanted 
endometrial tissue would grow in the lungs 
This we have demonstrated These expen 
ments have also revealed that endometrial 
tissue can be transported through the veins 
to the lungs We have already pointed out 






, L- Ltj ^ 




1>« * 




Fig 10 Same rabbit Another thrombosed \essel con showing the ote^ence of a diffuse <rrrw« 
taming glands surrounded by endometrial stroma The stroma P 1 C gIO " lh oi e P llheUum and 

tissue his extended through the wall of the \essel Fm 12 Same nM,,t aut™, t .. , , , 

lig u Same rabbit Still another thrombosed vessel in Figure it ^ A h '- h P°" er of the large gland 
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Jig i; left Rabbit \ jj The large glandular structure is a bronchiole (ilkdmth 
inflammatory exudate Outside of thi one can see numerous small glands nbicb 
are not typically endometrial but are alien to the lung 
Fig 14 Same rabbit A high power photomicrograph showing the character of 
the glands described in figure 13 

that endometrial tissue has been demonstrated and physicians who are fortunate enough to 
in the lumina of veins and lymphatics by sec accessible areas which have a discharge of 
other investigators and an abundance of in blood associated with the menstrual period 
formation has been recorded from which one should make a detailed microscopic studs 
can logicall) deduce that uterine mucosal and record the findings 
tissue must be transported through the lymph Another interesting phase of this subject, 
and blood vascular s)stems With the fact which needs further investigation is the de 
uneqmvocallv established that endometrial vclopmcnt of malignancv in ectopic tissue 
tissue is transported through the ljmphatic \berrant endometrium shares with normal 
and blood vascular s>stems, and that the endometrium the capacity for becoming maug 
tissue vv ill grow in the lungs is it not logical nant The fact that this tissue has a 1> mpno- 
to assume that uterine mucosa docs occasion genous and hematogenous distribution, i» 
allv become implanted in the lungs* Is it ability to invade by direct continuity no 
not also plausible that this tissue might rarelj only the parent organ but any alien hos 
be found in anv organ in the bod) since it and its proliferative activitv in an ectopi 
mav get into the left heart either by passing existence, are characteristics which are com 
through a patent foramen ovale or b> prop mon to malignant tissue We therefore sjs 
agating through the capillaries of the lungs pect that this hctcrotopic tissue has a 
into the pulmonarv veins and thence into the start toward malignant development a y 
left heart* primary glandular carcinomas of the ovari 

With this possibilit) of wide dissemination whose origin was formerly nebulous are 
in mind a credible theory for the explanation conceded to arise from endometrial imp 3 
of vicarious menstruation becomes evident This mav apply in other locations 
Vicarious menstruation mav be due to endo mucosa raaj change its morphologies asp 
raetnal transplants in the area from which considerabl) in adapting itself to an P 
the periodic bloodv discharge issues In environment One must be cognizan ^ 
vicarious menstruation the bleeding usuall) protean characteristic in order to recogn ^ 
takes place from the nose or some open sore tissue in its various aberrant * oca ,. l0n * ^ 
though it may come from almost any mucous distortion is particularly notices e 
surface such as the lungs bladder rectum cerous change 

and stomach The axilla and groin mav be The mortality in ,? ur f e ^ ritt KK lived 19 
affected Vicarious menstruation is \ er> rare great However, all of the ra 
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days and over The explanation for this high 
mortality is obviously due to the enormous 
amount of tissue injected into the veins It 
was surprising that the animals were not dis- 
patched immediately The tissue spontane 
ously disseminated through the veins would 
be infinitesimal as compared to the large 
amounts injected in these experiments 

We shall report at a future date on some 
additional work we have started We have 
done hysterotomies on several animals and 
have removed the mucosa and sutured the 
horns The mucosal tissue has been injected 
into the ear vein The animals will be bred 
We hope to show a decidual reaction in the 
implants in the lungs 

CONCLUSIONS 

A study of these experiments, clinical and 
pathological observation, and information 
gleaned from the literature, make the follow 
ing conclusions seem evident 

1 Endometrial tissue is transported through 
lvmphatics and veins 

2 Autotransplanted uterine mucosa of the 
rabbit will grow in the lung tissue 

3 With these two conclusions as a major 
premise, we can conclude that, therefore, 


endometrial tissue must occasionalh reach 
the lungs and grow 

4 A plausible explanation for vicarious 
menstruation is evident, since endometrial 
tissue can get into the general circulation 
either through a patent foramen ovale or by 
propagation through the pulmonary circula 
tion 

5 This aberrant endometrial tissue has 
characteristics which would indicate it has 
increased potentiality to become malignant 

Dr Howard A McCordock late professor of pathology 
m the Washington University School of Medicine gave 
valuable assistance in the microscopic study of these lung 
preparations 
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THE EITEC! Or OBSTETRICAL ANESTHESIA UPON THE 
OW GEN AT ION OT MAIERNAL AND FETAL BLOOD WITH 
PARTICULAR REFERENCE TO C\ CLOPROPANE 


CLtMFXT \ SMITH M D Boston Massachusetts 


I N recent sears a«pb\xia and atelectasis 
at birth hau. assumed pnmarj lm 
portance among the causes of neonatal 
death As the mortalitv from mtracran 
lal hemorrhage yields to obstetrical knowledge 
and skill problems associated with re piration 
demand and are receiving increased attention 
That this attention be based upon funda 
mental ph\ siological facts is essential Chm 
cal observation and speculation an insuf 
hcient Thus after mam \e3rs of obsena 
tion thcon and contro\crs\ in the literature 
actual biochemical measurements such as 
tho c reported bv Eastman (4) and his col 
leagues ha\e offered for the first time a 
factual basis upon which an understanding of 
the omet of human respiration can be built 
These authors first dc cn bed a simple lech 
mque for obtaining samples of umbilical cord 
blood representative of the arterial and venous 
sides of the infant s circulation at and c\en 
before deliverv l sing this method the\ 
demonstrated that the fetus exists m utero at 
a low le\cl of blood oxjgcnation and that 
this apparentlv phi siological anoxemia ma) 
be comiderabli increased during labor so 
that at deli\er\ the infant s blood is usuallv 
surpn ingl\ deficient in oxvgen \foreo\er 
thc\ demonstrated that because of accumula 
tion of lactic acid from the maternal organism, 
the newborn infant s blood is not onh anoxe 
mic but also tends toward an acidosis and 
toward an increased carbon dioxide tension 
These three factors namelv anoxemia, aci 
dosis and increased carbon dioxide tension, 
Eastman showed to be present in still greaty 
degree m infants presenting the clinical pic 
ture of asphyxia neonatorum 
That a disturbance of the respirator} phj s 
lologi in mother and infant ma\ result direct 

From the Departments of Ob tetna and Ted tries Harvard 
Medical School anl the Boston Lying in Hospital 


1} from maternal anesthesia at deliver} was 
demonstrated in a fifth paper bi Eastman (6J 
published in 1936 In this stud} data were 
presented upon the cord bloods of infants bom 
under chloroform, ether and nitrous oxide 
ox} gen anesthesias While in mothtrs receiv 
ing chloroform and ether the usual ox}gen 3 
tion of the fetal blood was unaffected nitrous 
oxide-oxvgen mixtures were regular!} asso 
ciatcd with some degree of abnormal anoxe 
mia moderate in the mother and relative!* 
marked in the fetus This state was augmented 
when stronger concentrations of nitrous oxide 
were administered to deepen the maternal 
anesthesia When infants bom to such moth 
irs show ed clinical asphi xia their cord bloods 
presented levels of oxvgen as low as 1 5 to 
jo 4 per cent of capacit} 

It has been found the arterial blood of the 
normal adult is saturated to about 9^ per 
cent of ox} gen capacit* that of the fefib 
at birth about jo per cent saturation The 
author stressed the conclusion that asph}Xia 
neonatorum is an example of profound ox}gen 
want For this rearon he declared the 
one urgent necessiti in its treatment is oxv 
gen and be the same token the one urgent 
requirement in its prevention is oxvgen 
In a more recent studv of asphvxia Wilson 
Torre} and Johnson state that the most ac 
curate index of the gravit} of a particular 
case of a*phi xia neonatorum is supplied D> 
blood analisis These authors report oxvgen 
contents of from o 8 to 3 6 volumes percent 
m the cord bloods of 9 infants selected as cases 
of asphi na pallida Etpres-ed as percrata S* 
saturation of hemoglobin to conform witn 
figures in the foregoing paragraph the e 1 
ues would approximate 3 5 to I 7 0 ^ 
saturation Again deficienci in ox}genatwn 
of fetal blood is stressed as a constant g 
in severe asphvxia 


584 



SMITH CYCLOPROPANE IN OBSTETRICS 5 »S 


Such reports arouse the curiosity of anyone 
observing a large number of newborn infants 
It was felt that a senes of observations upon 
routine deliveries at the Boston Lying m 
Hospital would give desirable information as 
to the effects of the various anesthetics usually 
employed there, and that something might be 
learned also by studying the effect of a new 
anesthetic agent, namely, cyclopropane 
Whatever results were obtained, whether ex- 
actly similar to those of other investigators or 
not, would establish normal controls for fur 
ther studies m this dime Since other in- 
vestigators had placed so much stress upon 
the condition of the blood as regards ox>gen, 
it was decided at first to confine data to that 
single biochemical factor Undoubtedly the 
hjdrogen ion and carbon dioxide relation 
ships are also of importance to an under 
standing of maternal and fetal respiration 

METHODS 

In Eastman’s studies specimens of maternal 
blood were obtained from an arm vem at 
delivery The work of Haselhorst and Strom- 
berger indicates that the oxygenation of ve 
nous blood in the arm is reasonably representa 
ti\e of the state of blood in the uterine veins 
However, of much greater interest than the 
oxygenation of blood returning to the moth 
er’s heart is the state of her arterial blood as 
it arrives at the uterus We considered it of 
interest to determine the arterial as well as 
the venous oxygen content m a representative 
number of mothers under each t> pe of anes 
thetic studied Since arterial blood from an 
extremity should not differ from that in the 
uterine arteries, the radial artery was used for 
puncture Accordmglj , an attempt was made 
to obtain 4 blood specimens at or immediately 
following the infant’s delivery These were 
(1 and 2) fetal arterial and \enous blood from 
the umbilical vein and umbilical arteries, 
respectively, (3), maternal arterial blood from 
the radial artery, and (4), maternal venous 
blood from a vein of the same arm 
Exact synchronization of sampling was not 
always possible, usually because of difficulty 
m arterial puncture It may be stated, how- 
ever, that the umbilical cord bloods were m 
all cases representative of fetal conditions 


before or at the moment of the infant’s first 
breath, and that the most delated maternal 
specimens were taken withm a maximum of 
2 minutes thereafter 

In our early work blood was taken into an 
oiled s>rmge and preserved under oil with 
heparin as an anti coagulant Because of the 
marked solubility of cyclopropane in oil, this 
method was later abandoned for the ingenious 
procedure of Adnani, in which blood is col- 
lected and stored with oxalate over mercury 
in a glass syringe Oxygen content and ca- 
pacity were determined by the method of Van 
Slybe and Neill, in the presence of ether the 
technique was modified according to that of 
Shaw and Downing (12) In samples con 
taming nitrous oxide or cyclopropane, the 
method of Orcutt and Waters was used Ex- 
cept in rare instances when specimens were 
insufficient, determinations were made m du- 
plicate In many instances determinations of 
carbon dioxide and hydrogen ion concentra- 
tion were done upon the same bloods 

The anesthesias were administered by the 
staff anesthetists of the hospital The usual 
routine procedures were used, except that in 
nitrous oxide oxygen administration, the an 
estbetist sometimes had to deepen the anes- 
thesia beyond the stage customary m this 
dime so that relaxation sufficient for arterial 
puncture could be obtained The amount of 
nitrous oxide m the mixture was never know- 
ingly more than 80 per cent even on such oc- 
casions Deeper relaxation is ordinarily se- 
cured in this clinic by the addition of ether 
vapor to the nitrous oxide oxj gen mixture 
Such anesthesia was not used m these studies 
because it was found impossible to analyze 
blood accurately for oxygen m the presence of 
both ether and nitrous oxide Where ether was 
given alone, the ordinary open drop method 
was used in almost all instances One case of 
ether vapor is included 

Cyclopropane was administered according 
to the method of Waters and Schmidt In 
this technique, which is more or less standard, 
the system is a dosed one so that the only 
gases involved are the nitrogen m the patient’s 
lungs at the outset, carbon dioxide which is 
removed by soda lime unless maternal apnea 
threatens, cydopropane, and oyxgen The 
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Chart r —Maternal and leUl oxygen relationshipv 
M \ —maternal arterial M \ —maternal venous 
F 1 — fetal artenal F \ —fetal tenons The height of 
the column represents volumes per cent of oxygen Capacity 
(plain - ) and of oxygen content (shadedl Second diagram 
from data published by Eastman (4) 

mixture breathed by the patient at the time of 
actual delivery is calculated to contain about 
1 5 per cent d dopropane about 80 per cent 
oxv gen and the rest small amounts of nitrogen 
and carbon dioxide The usual period of anes 
thesia before delivery was from 5 to 15 
minutes In maternal specimens drawn dunng 
cyclopropane administration it was often im 
possible to tell the \ enous from the arterial 
specimen by a difference in color 

Practically all patients receded some pre 
hminar) medication usually sodium amvtal 
3 to 6 grains and scopolamine 1/150 gram 
This is in a way unfortunate as it introduces a 
\ariable factor in our results However we 
have not been able to determine a specific 
effect of the type or amount of medication 
used upon the degree of oxygenation of fetal 
blood nor except in a very general way upon 
the promptness of respiratory onset More 
over since it was desired to determine the bio 
chemical status of the average baby bom in 
this clinic the customary medication yvas not 
omitted in the mothers and infants studied 

RESULTS 

In order to measure the specific effect 0/ 
anesthesia upon the maternal blood deter 
mutations were first made upon the artenal 
and venous blood of 10 women during labor 
but before the administration of anesthesia 
for delivery The results of these determina 
txons are given in Table I and comprise the 
first columns in Chart 1 It will be seen that 
the level of oxygenation of arterial blood is 


TVBLE X —BLOOD OF PATIENTS DURING 
LABOR, BUT BEFORE DELIVER V 



slightly below the usually accepted figure of 
per cent saturation, probably because of 
the actual physical work involved in labor 
These figures and those to follow may be com 
pared with data from a series of 15 normal 
deliveries without anesthesia in which East 
man (4) obtained the averages for maternal 
and fetal blood shown in the following table 


EASTJLW S STATISTICS 


Otyrrtit p*aty — vo! n 


il 


Tor purposes of graphic comparison these 
figures have been used as the basis for the 
second diagram m Chart r It will be noted 
that m our scries of maternal bloods beior 
anesthesia and delivery the figure for venou 
blood is much the same as that for unanes 
thetized women at the moment of aeliveiy 
For 21 deliveries under ether an j sthe J. 
our data are given m Table II an(1, | " 
third diagram of Chart 1 The type of dehveo 
was usually normal as is indicated 
ble With ether as with the other a“«the 
studied some operativ e dehv enes are in “ 
The following phenomena would appea 
be associated with ether anesthesia W 
me m oxygen capacity of the ** 

(2) a diminution in percentage sat uratin 
maternal artenal bUwd This because of the 
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TABLE II -DELIVERIES UNDER ETHER 



*N D — Normal deSvtty L l — low lotccps 
**A — Immediate B— delayed C — delayed aod resus citation required 


increase in oxygen capacity just mentioned, 
is not necessarily accompanied by an actual 
decrease m volumes per cent of oxygen earned 
in the artenal blood (3) A considerable in 
crease in the oxygen saturation of the ma- 
ternal venous blood, with a lessened arteno 
venous difference The average figures from 
the 21 infants chow very little deviation from 
Eastman’s figures for infants born without 
anesthesia 

Data from 20 deliveries, n'uch included 21 
infants, under nitrous oxide-oxygen anes 
thesia are given in Table III and Chart i A 
definite oxygen deficit in the maternal artenal 
blood was noted in all the 5 specimens Oxy- 
genation of maternal venous blood was prac 
ticalh the same as that in venous blood from 


unanesthetircd mothprs, but the fetal blood 
showed more anoxemia than with either of 
the other anesthesias studied 
For cyclopropane anesthesia the figures 
from 19 deliveries in Table IV show the very 
high oxvgenation not only of the artenal but 
also of the venous blood m the mother In 
several individual instances identical values 
for the arterial and venous sides were ob 
tamed Such results must be due to technical 
inaccuracies within the limits of error of the 
method but obviously they indicate a very 
narrow arteriovenous difference Notwith- 
standing the excessive saturation of venous 
blood with oxygen— m fact, perhaps because 
of it, as mil be discussed later— the fetal 
bloods occasionally were very poorlv oxygen 









583 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE III -DELIVERIES UNDER NITROUS OKIDE-OMGEN 



ated and on an av erage showed values below twin is only about half as well ox>genated as 
those obtained with ether anesthesia that of the first 

Before entering upon a general discussion Anatomical and other fortuitous orcum 
of these results some comment is nece„sar) stances must pla> a large part in producing 
regarding the wide variations in the data for si ch variations The element of timeispto 
an\ one of the three anesthetics This 1$ most ably of importance, as <hown by the low 
obvious in. the figures for fetal bloods m the value in the blood of the second twin » 
tables representing deliveries under nitrous croft has even observed simultaneous spea 
oxide and cyclopropane For example in Table mens from 2 cotyledons of the same P iacen 
III, patients x and 3 are both representative of m sheep to differ b> as much as 50 per ^ 
normal deh\ erics under nitrous oxide-ox} gen, 0x3 gen saturation Such facts would in 
vet one infant is delivered with more than twice that some scattering of results might e 
as much oxvgenation of arterial blood as the pected m a stud> “uich as this_ one ’ 
other In fact, it will be noted in the twin differences between averages for tne C1 g c 
infants born to patient 4 in the same table tbetics are so great as to indicate a sp 
that, although born from the same uterus effect upon both the mother and 
about 4 minutes apart, the blood of the second for each of them 
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TABLE IV -DELIVERIES UNDER CYCLOPROPANE 



♦Average of 10 
^Average of xj 
1 Average of 16 

♦♦See Table II for explanation of sjmbols 


MATERNAL ANESTHESIA AND FETAL ANOXEMIA 
Chart i indicates graphically that the three 
anesthetic agents produced, in a general way, 
three quite different chemical pictures in the 
patients studied The use of ether appears to 
offer the least disturbance of normal oxygena 
tion of fetal blood In maternal blood it pro- 
duces definite alterations not only in oxygen 
content but also in oxy gen capacity The result 
of these alterations would be to carry a nor 
mal or even more than normal supply of oxy- 
gen to the maternal side of the placenta The 
arteriovenous difference is diminished in the 
mother, but a sufficient supply of oxygen 
reaches the infant m spite of the large amount 
returning to the heart m the mother’s veins 
Changes exactly similar to those just de- 
scribed m the maternal blood have been 


demonstrated experimentally m dogs by 
Shaw, Steele, and Lamb (13) These workers 
found, however, that with prolonged admin 
istration of ether, the arterial oxygen content 
fell off progressively, so that m time a state of 
anoxemia might result However, for routine 
deliveries, ether, properly administered, ap 
pears to insure satisfactory oxygenation of 
maternal and fetal blood It was hoped that 
m individual infants born with exceptionally 
good oxygenation, some particular and in- 
formative conditions would appear m the 
maternal blood, but examination of the table 
does not reveal any special maternal condition 
which constantly accompanies the higher fetal 
values 

Table III and Chart 1 show very definite 
results from nitrous oxide oxygen admimstra 
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tion The effect of this agent was to reduce saturated with oxygen \ normal subject m 
the amount of oxygen m maternal arterial our laboratory breathed pure oxygen from a 
blood to an average of onl\ 128 \olumes per mask for 2 periods of 20 minutes each After 
cent of oxygen, as against the comparable 1 period his venous blood was only 70 per 
figure of 16 2 volumes per cent for ether The cent saturated, after the other it readied ,3 
fetal blood suffers proportionately Apparent per cent Thus the much greater asygea 

ly the head of pressure under which oxvgen saturation of venous blood observed under 

armes at the uterus under these circum administration of 80 per cent oxygen and 20 
stances is simply not sufficient to produce per cent cyclopropane (Table IV) must be 
diffusion of a proper amount of oxy gen due to a specific effect of the cyclopropane it 
through the placenta to the fetus This fact self, and not to the increased oxygen cotiten 
has been emphasized by T astman (6) That tration in the mixture 
such surprisingly Ion levels as 14 and 1 9 The specific manner m which cyclopropane 
volumes per cent of oxvgen in fetal blood could produces this artcnahzation of venous blood 
be reached m occasional normal deliveries must be by means of increased velocity of 
with a supposedly safe mixture of nitrous blood flow, probably associated with ditata 
oxide and oxvgen makes this confirmation of tion of arterioles and capillaries Thisphenom 
his studies worth reporting enon has been shown to take place untin 

With cyclopropane verv interesting rela ether, with the resulting decrease in arteno* 
tionships of maternal and fetal blood occur venous difference shown in the diagram for 

It has frequently been noted by surgeons op that anesthesia in Chart x Our utidings on 

eratmg upon patients with this anesthetic the bloods of 12 mothers delivered under 0 
that the color of the patient remains pink at clopropane show a still smaller arteriovenous 
all times and that the color of the venous difference for this agent than for ether It is 
blood is seldom as dark as with other anc* suggested that workers in the field of capillary 
thetics Fversole and Overholt report that microscopy might verify this effect by direct 
in thoracic operations upon patients with observation of vasomotor conditions in pa 
lowered vital capacities the venous and arter tients anesthetized with this agent 
ml bloods are indistinguishable The same If the blood of the mother is being retun a 
fact was noted in the present study This to the right heart with practically the same 
redness of the blood on both sides of the cir oxygen tension as it had in the aorta there 
dilation which may be described as a decrease may be a diminution in the amount of oxvgen 
in the arteriovenous difference or as an arter taken up by the tissues It is of interest to 
lalization of the venous blood is usuallv note that the average oxygenation of feta 
ascribed to the large amount of oxygen ad blood under maternal cyclopropane anes 
ministered with cv clopropane thesia was considerable below that un r 

Actually the belief that in the normal ether It is perhaps unjustifiable to view c 
individual 1 e in tht absence of pneumonia state of fetal hemoglobin as reflecting the co 
or cardiac disease the breathing of high dition of the maternal tissues but .he e 
oxygen concentrations will increase thesatura tremely low oxvgenation of the fetal Woo 
tion of the venous blood appreciably is not certain cases where simultaneous mate 

phv siologically sound Normally respiration arterial and venous specimens have been 

of ordinary air produces saturation of arterial per cent saturated make this an wteres 
blood to 9^ per cent capacity the slight fur hypothesis In any event the figures 
ther increase possible with oxy gen adroimstra indicate that a certain false sense 01 se ^ 
tion can alter the venous content only verv as to the condition of the infant, mig . _ 

shghtlv Barach and Wood* ell report deter from considerations based solely upon 
ruinations of oxv gen content after normal ptarance of the maternal blood Dfir 

subjects had breathed pure oxygen for 30 Judged then from the standpoint o p 
minutes After 3 such experiments the venous oxvgenation of fetal blood during 
blood was found to be from 69 to 83 per cent these observations indicate cycloprop 
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thesia, as administered m this dime, to be 
more advantageous than nitrous oxide oxy- 
gen, but considerablj less satisfactory than 
ether 

FETAL ANOXEMIA AND ASPHYXIA NEONATORUM 

At the inception of this study a definite 
correlation was anticipated between prompt- 
ness of respiration and degree of anoxemia in 
individual infants The two senes of severely 
asphyxiated infants reported by Eastman (5) 
and b> Wilson, Torrey and Johnson, had 
regularl> show n an extremely low oxy genation 
of blood at delivery From their figures it was 
inferred that asphy xia was almost to be ex- 
pected in any infant whose artenal blood car 
ned less than about 3 volumes per cent of 
oxygen 

In order to correlate fetal anoxemia and 
asphyxia neonatorum, the 61 infants whose 
blood was studied were arbitrarily graded as 
to the onset of respiration The symbol “A” 
was used for infants breathing and crying lust 
lly and immediately There were 45 such 
infants Very light and feeble respiration, or a 
delay in onset not sufficient to warrant at- 
tempts at resuscitation, was designated as 
“B ” There were 9 infants in this group The 
7 infants remaining required some degree of 
resuscitation of a simple type and not pro 
longed beyond a few minutes by the obstetri- 
cian This group was designated as “C” This 
impressionistic classification was found to be 
more informative than actual measurements 
of time elapsed before the first breath How- 
ever, it soon became apparent that these var> 
ing degrees of apnea were not constantly ac- 
companied by the expected alterations in 
oxygenation of the infant's blood While no 
babies in the senes were critically asphyxiated, 
the \ anations in the onset of respiration were 
significant enough to be graded easily, yet 
this grading was not borne out by significant 
differences in the laboratory findings This 
will be seen in Tables II, III, and IV, and 
more especially in Table V, m which the 
data from fetal bloods are grouped according 
to presence or absence of apnea at birth Only 
m the 2 “slow ” babies delivered under nitrous 
oxide-oxygen is there a definite correlation 
between anoxemia and apnea 


Whatever explanation may be offered for 
this lack of correlation must explain 2 types 
of results first, those infants who were active 
and breathed at once, or Class A, but whose 
cord blood was definitely anoxemic, and sec 
ond, those infants with some degree of apnea, 
or Classes B and C, whose blood showed 
average or better than average saturation with 
oxygen Two explanations are possible The 
first is that marked anoxemia at delivery 
bears no etiological relationship to asphyxia 
neonatorum The studies of Eastman, and of 
Wilson and his colleagues, on definitely as- 
phyxiated babies are too convincing to make 
this tenable The second explanation is that 
anoxemia represents but one of several factors 
which, carried to a certain extent, and perhaps 
acting in summation, may interfere with the 
normal onset of respiration On the basis of 
the results reported in the present communica- 
tion, this latter explanation would seem to be 
the correct one An interesting corollary of 
this hypothesis is the very apparent fact that 
the fetus can occasionally stand remarkably 
low levels of oxygenation, although probably 
for very brief periods, and still be capable of 
normal respiration One wonders if, were it 
possible to analyze blood from the apneic 
baby a few minutes after the cord is clamped 
but before breathing begins, still greater 
degrees of anoxemia might not be demon 
strated 

The other factors which also act to produce 
apnea in infants with satisfactory oxygenation 
of blood at birth, w ould of course include the 
variable elements of time and of direct phy s 
ical trauma in delivery, the pre anesthetic 
medication, the direct narcotic effect of ob- 
stetrical anesthesia upon the central nervous 
system of the fetus, and probably such other 
biochemical factors as the hydrogen ion content 
of the fetal blood and its carbon dioxide tension 
The first of these we do not attempt to discuss 
beyond listing the type of each delivery in 
the tables A tabulation of the amount of pre- 
anesthetic medication used in the deliveries 
studied is too cumbersome to be presented 
but showed that mothers of the babies graded 
3 and C received on the average slightly more 
medication than did the mothers of those 
babies breathing actively and at once 
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TABLE V — RELATION OF APNEA TO 
OXYGENATION OF FETAL BLOOD 


14 A* 


11 6 

a 9 



n s 

3 9 

4 Cf 

Nitrous oude 

i* 4 

4 S 

19 A 


r 5 

* 3 

a B 

Cyclopropane 

4 0 

0 8 S 

iaA 


8 4 

1 S 

4 B 

3C 


«> 7 

8 9 

4 6 

5 3 


Jmmnl 1 1 

**H— sli*KOy tl l»j«l 
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T VBLE V I — \ OLUUES TER CENT OF WESTHTTIC 
IV M VTERNAI AND FCTXL BLOODS 



Nitrous oxide — 

average 28 a ar 7 

Cyclopropane— 

average 75 67 


»J 5 9 8 

60 s 1 


As to the direct effect of the anesthetic ad 
ministered to the mother and reaching - the 
infant s central nervous system b> way of the 
placenta and fetal circulation a small amount 
of suggestive data can be offered from this 
study While it was not possible to determine 
the relative amounts of ether in maternal and 
fetal blood at birth the method of Orcutt and 
Waters offers an apparently accurate measure 
ment of the volumes per cent of nitrous oxide 
or of cyclopropane present in any specimen 
of blood to be analyzed Table VI shows how 
much of the anesthetic gas was actually 
present m the maternal and fetal blood at the 
time the cord was clamped in deliveries under 
those anesthetics It is notable that lvith 
nitrous oxide-oxygen, m which the number of 
apneic infants was very small, the infant at 
birth had less ithan half as much anesthetic 
in his blood as was present in the maternal 
blood In cyclopropane deliveries in which 
there were more apneic infants the concen 
tration of the anesthetic was almost as high 
m the fetal as in the maternal circulation 
Just how important the narcosis produced by 
anesthesia of the infant is, as a cause of 
critical asphyxia, remains to be determined 


These results would indicate that it exerts a 
specific effect which cannot be neglected 
Finally, it is to be hoped that the place of 
disturbed acid base relationship and of carbon 
dioxide tension may be evaluated by further 
study 


SUMMARY AND CONCLUSIONS 


Determinations were made of the oxygen 
content of arterial and venous blood from 
women during labor Similar determinations 
were made upon the arterial and venous 
bloods of 3 groups of mothers and their 
infants at the moment of birth These 3 
groups represented routine deliveries under 
ether, under nitrous oxide oxygen, and under 
cyclopropane anesthesia In the second and 
third of these groups, the amounts of nitrous 
oxide and of cy clopropane were also quantita 
tively determined in the maternal and fetal 
bloods An attempt was made to correlate the 
degree of oxygenation of maternal and fetal 
blood with the type of anesthetic used, and 
to discover the relationship between fetal 
anoxemia and the presence or absence of 
apnea in the newborn infant The following 
observations seem significant 

1 Oxygenation of maternal blood dunng 
labor but before delivery and anesthesia was 
comparable to that observed by other authors 
for maternal blood it delivery without anes 
thcsia The arterial blood during labor showed 
a slight anoxemia 

2 Specimens of fetal blood at the moment 
of birth showed wide variations in oxygen 
content, presumably because of anatomical 
and other uncontrollable circumstances As a 
rule, the fetal blood at birth even on the 
arterial side, was considerably deficient in 


oxygen 

3 In general ether anesthesia produced a 
definite elevation of the maternal oxygen ca 
pacity , and of the oxygenation of maternal 
venous blood Under this anesthesia the letaJ 
oxygenation appeared to be satisfactory 

4 Nitrous oxide, administered with at 

least 20 per cent oxygen, produced a denni 
maternal md fetal anoxemia , 

5 Under cy clopropane, the maternal b 
showed a pronounced elevation of 

tion m both the arterial and venous specimens 
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The cause of this phenomenon is discussed 
It is probably not due to the high concentra 
tion of ox>gen administered with cyclopro- 
pane The blood of infants delivered under 
this agent was somewhat better oxygenated 
than those bom under oxide oxjgen It con 
tamed less oxygen than the blood of infants 
delivered under ether, or that reported in the 
literature for those delivered without maternal 
anesthesia 

6 Pronounced anoxemia in the fetal blood 
at birth was not constantK accompanied b\ 
apnea of the newly born infant, except in 
babies delivered under nitrous oxide ox>gen 
Petal anoxemia is probably one of several 
factors which may operate to produce apnea 
A surprising degree of fetal anoxemia maj be 
associated with a normal onset of respiration 

7 Cyclopropane was present m the fetal 
blood in almost as high concentration as in 
the maternal blood How ever, only about half 
as much nitrous oxide was found in the fetal 
as in the maternal blood 

8 Judged by biochemical data, ejelopro 
pane as an obstetrical anesthetic would 
appear to be perhaps less safe for the infant 
than the clinical appearance of the mother 
would indicate 
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MERCURIC CHLORIDE, POTASSIUM MLRCURIC IODIDE, 
AND HARRINGTON'S SOLUTION IN SKIN D1SINTECIION 
Behavior and Uses. 


PHH IP B PRICL M I) Halt, more Maryland 


B RICI reference was mule in a recent 
communication (27} to the remarkable 
| effects produced when mercuric chlo 
ride potassium mercuric iodide and 
Harrington s solutions are applied to health) 
shin lhcse phenomena were first observed 
when the germicides in question were sub 
jeetid to a new quantitative test of shin disin 
feet ant \ alut (28) The purpose of the present 
paper is to report results of that work more 
fully and on the basis of those findings and 
our interpretations ot them to indicate what 
we consider to bt the rational use of these 
widely emplojed disinfectants and the place 
they should occupv in surgical technique 
The three germicides art combined in a 
single report because they are related chcmi 
cally and also because on skin they exhibit 
marked similarities in behavior 

Tew drugs art more familiar to surgeons or 
have been more widely employed in surgery 
than these time honored mercurials \ctnonc 
has been Itss perfect!) understood 

Bichloride oj mercur\ was it the beginning 
of our modern surgical era gi\en first place 
among antiseptics bv Koch and other in 
fluential uwestigators (18 24 * Dc 

spite well known disadv antages like irritation 
of tissues precipitation of proteins and corro 
sion of metals the disinfectant soon became 
universally popular Geppert (8) di covered 
however bv precipitation of the mercury as 
an inert sulphide that sublimated bacteria 
mav still be alive though unable to grow in 
culture media and that the action of the mcr 
curie salt is bacteriostatic mort than bac 
tericidal Halsted (id Welch and Kelly 
applying this discovery clinically demon 
strata! that although hands washed in bichlo 

1 mm the Department ot Surgery Chert v> l n \et< ty China 
»nl the Department of lathol Ky and Hi tenol gy John' Hop 
tint University school ot Mcdi me 


ride may to ordinary tests appear nearly or 
quite sterile subs-quent use of ammonium 
sulphide shows them to be laden Still with 
living bacteria— a phenomenon which has 
nev cr been satisfactorily explained Kodtwald 
proved that certain bacteria incapable alter 
sublimation of growth in culture media may 
y c t be pathogenic w hen injected into the bode 
Ilut these are only high lights The disinfect 
ant action of mercuric chlorid has been the 
subject of literally countless inv cstigations 
during the last 60 y ears Tht trend however 
has been away from a study of the agent as a 
practical germicide to laboratory researches 
into the nature of disinfection (3 14 *7» n 
31 33) 

Potassium mercuric iodide generally given 
a disinfectant rating approximately equal to 
that of bichloride, is believed to possess in 
addition certain important advantages—non 
irritation of tissues non precipitation of pro 
terns and non corrosion of metals It has not 
been studied as intensively how cur, or as 
critically as has bichloride Most investiga 
tors ol bmiodide 1 have erred 111 failing to 
employ an antidote m their tests Accepted 
uncritically, potassium mercuric iodide Ms 
become increasingly popular as a disinfectant 
for hands and for the field of operation 

Herrington s solution was introduced 113 
1903 It is perhaps the best known of mam 
combinations of alcohol and mercuric cM<ww 
that hav c been recommended It is concev eu 
to be stronglv germicidal but an irritating 
quality has limited its practical usefulnes 
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cutaneous germicide can be measured quanti 
tatively in terms of reduction of the existing 
bacterial flora The method consists esscn 
tially in (a) scrubbing the hands and arms m a 
perfectly uniform manner and for equal 
lengths of time in a senes of basins of sterile 
water, (b) application of the germicide, fol 
lowed (if desired) by its antidote, and (c) 
scrubbing as before m a second senes of basins 
Cumulative totals of bacterial counts of the 
washings (steps a and c) plotted against time 
produce curves from which the size of the 
bacterial flora of the entire cutaneous surface 
washed can be determined numerically Com 
panson of the two curves, which are plotted 
independently, shows what effect the chemical 
has had upon the existing flora Details of a 
typical experiment are given in Table I 
The solutions tested were i 1000 mercuric 
chloride, i 500 potassium mercuric chloride, 
and Hamngton‘s solution made up according 
to the original formula These solutions were 
m every case freshly prepared from chemi 
caliy pure salts and distilled water, were 
placed in sterile basins, and were used at 25 
degrees C without friction Five or 10 per 
cent pure (light) ammonium sulphide solution 
proved a satisfactory antidote, controls show 
mg that these strengths have of themselves no 
appreciable effect upon the cutaneous bac 
terial flora 

To recount all of our tests in detail would be 
tedious, instead results of groups of expen 
ments will be reported, with illustrative 
figures and brief comments The figures will 
repay careful study, since they show graph! 
caliy w hat actually happened to the bacterial 
flora of the shin during these experiments, 
and indicate w hat occurs whenever a surgeon 
washes his hands in one of these mercurials 
1 Effects of applying mercuric solutions to 
skm The actions of the three germicides are 
quite similar Used for one minute or longer, 
the invariable result is that very few bacteria, 
either normal or sublimated, can be found m 
the second senes of basins, 1 e , a cutaneous 
surface is produced which fields few if any 
organisms when washed and brushed Figure 
1 shows how the total flora of the hands and 
arms, which was being reduced at a regularly 
logarithmic rate by scrubbing (in the first 


TABLE I —EFFECTS OF I $00 POTASSIUM MER 
CUR1C IODIDE SOLUTION UPON THE BAC- 
TERIAL FLORA OF HANDS AND ARMS 


Basin 

Scrub- 
b ng 

Total bac 
tenal count 
for basin 

Cumulative 
totals 
washed off 

Actual totals 
or site of 
flora left 


minutes 

organisms 

organisms 

organisms 





7 663 690 (a) 

t 

2 

a 894 780 

s qt 3 690 

4 768 gio 

» 

X 

784 4 J ° 

3 108 910 

3 084 49 ° 

3 

* 

460 300 

2 234 400 

3 5 J 4 00 ° 

4 

* 

786 980 

I 774 900 

2 738 010 

5 

* 

JJS 7 6 ° 

0$8 010 

2 212 JJO 

6 

2 

462 2 So 

4 6l 2SO 

t 750 000 (b) 


At this point hands and arms washed in i joo K Hgl« sohi 
lion for 60 second Temperature 24 j C Excess of disin 
fectant Quickly nnsed off and scrubbing resumed 






1 730 000 (e) 

7 

X 

3 000 

*4 730 

1 790 000 (d) 

8 

2 

to 900 

S* 730 

, 860000(e) 

0 

2 

6430 

10830 

x 930 000 (f) 

10 

* 

4 3*0 

4 380 

2 046 000 (g) 


Hands and arms washed in s per cent (MIOaS solution 
for 1 minute Excess nnsed off and scrubbing resumed in a 
third senes of basins 




1 


2 046 000 (h) 

11 

2 

1 216 250 

I 146 000 

1 829 750 

12 

. 1 

337 SS° 

010 7 SO | 

» 492 200 

‘3 

a 

386 400 

| SO* 100 ' 

I 105 800 

u 1 

2 ! 

203 800 

205 800 | 

| 900 000 0) 


(a) Total number of bacteria on the hands and arms at the beginning 
of the espenment (b) after 10 minutes of ictubhing (c) after use of tbt 
d sn'ectanl (gi after the second period of scrubbing (7 minutes) (h) 
after using the antidote and (1) after the third period of scrubbing 
(8 minutes) (b) and (1) are arrived at by mathematical projection of 
the curves to eero (e) (d) |r) (f) and (*) are estimated from the known 
curve value and the cumulative totals of bacteria washed off in the 
second group of basins 

Contcol cultures made of water glassware media au contamination 
etc Sjrecial tests showed Ibat washings in ba ms 7 ard n were not 
bacteriostatic Previous tests bad shown that neither potassium mer 
cunc lod de nor ammonium sulphide solutions kill appreciable numbers 
01 bacteria when applied to skin 

Actual totals of this experiment plotted against time are shown in 
figure 3 


senes of basins), became fixed, as it were, at 
that level by the mercurial so that subsequent 
scrubbing failed to reduce it further When, 
however, as in Figure 2, the mercurial is fol- 
lowed by an antidote, results are quite differ- 
ent, for the second period of scrubbing in that 
case reduces the flora at the same rate as the 
first These characteristic effects— fixation of 
the cutaneous bacteria and their release— are 
illustrated even more clearly in Tigure 3 This 
is precisely the phenomenon described 50 
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>«*« a £° b i Halsted, Welch and kelly, but 
“ as never been satisfactory explained 
Other experiments of a similar nature have 
brought out additional facts If hands which 
have been washed in a mercurial and m con 
sequence present a germ free surface are 
scrubbed long and vigorously enough, bacteria 
begin to appear in the washings until at 
length (after 20 mmuteb of scrubbing m one of 
our experiments) bacteria ma> come awav at 
the usual rate A bimodide surface is found to 
be more resistant to such friction than one 
produced by bichloride Furthermore, the 
number of cutaneous organisms hilhd by 
washing the hands and arms in potassium 
mercuric iodide or Harrington s solutions is 
very small— too small indeed, to be detected 
by our quantitative test Mercuric chloride 
has a slight bactericidal effect reducing the 
total flora by about 5 per cent per minute, 
which is about half the rate of degermation 
bv scrubbing Even this slight action dimin 
ishes after a few minutes’ exposure to the 
chemical, and eventual!) ceases altogether, so 
that further soaking in the disinfectant is 
without bactericidal effect 


To explain these results \v e postulate a com 
bination of some sort between the epidermis 
and mercuric salt to produce m effect if not 
actually, a thin, transparent film which covers 
the cutaneous surface and its minute crevices 
and depressions wherein he most of the bac 
teria (28) This interaction take place «o 
rapidlv, espeaallv in the case of potassium 
mercuric iodide and Harrington s solution 
that the ‘ film* prev ents the germicides from 
coming into effective contact with the under 
lying bacteria In other words, on skin the 
germicidal activity of all three of these agents 
is self limiting to a remarkable degree The** 
“films’ can be abraded by prolonged brush 
ing m consequence of which some of the 
underlying organisms are released Ammon 
mm sulphide on the other hand acts upon 
the “film ’ chemicallv , so changing its charac 
ter that it no longer hinders removal of b3C 
teria from skin at the usual rate 
2 The foie of bacteria beneath flic 
The experiments here described indicate 
dearlv that skin organisms held momentanh 
under these “films are alive and upon escape 
are full) capable of growth in culture media 
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Fig 3 Results obtained when the mercurial is followed 
by a delayed use of the antidote AB Results of the first 
period of scrubbing BC i 500 potassium mercuric iodide 
washed in for 1 minute followed by a second period of 
scrubbing CD 5 per cent ammonium sulphide applied 
DC and scrubbing was resumed in a thud senes of basins 

A second group of experiments was designed 
to study the effect of longer periods of im- 
prisonment In these tests the flora of the 
hands and arms were first measured, in some 
cases qualitatively as well as quantitatively, 
then the mercurial was applied, finally after 
selected periods of time the “film” was 
broken up by ammonium sulphide and fric 
tion, and the flora measured anew The fol- 
low ing effects w ere observed 
Beneath these “films” bacteria of the skin 
not only live uninjured, but proceed at once 
to multiply at an abnormally rapid rate, their 
number doubling every 55 to 60 minutes 
Generation time on skin ordinarily is several 
hours (28) Tigure 4 shows that the increased 
flora comes away with scrubbing at the same 



Fig 4 Bacteriological effects of wearing the “film* for 
a longer period of time The very large initial flora in this 
instance was the result of having washed in a mercurial and 
its antidote a few days previousl> Prolonged scrubbing, 
AB and CD and 3 minutes application of 60 per cent by 
weight (approximately 70 per cent by volume) alcohol 
BC reduced the bacterial count to 705 000 D Hands and 
atms washed in 1 500 potassium mercuric iodide solution 
During 130 minute interval skin not protected from cloth 
ing or other unstenle objects in laboratory EF scrubbing 
resumed FG ammonium sulphide applied Gil final period 
of scrubbing 

days after the hands and arms had been 
washed in bichloride without an antidote A 
rather large flora was encountered, and enough 
of the “film” remained to interfere consider 


rate as the original flora Furthermore, our 
qualitative studies provided evidence that the 
different sorts of bacteria which make up the 
cutaneous flora all participate in this increase, 
and apparently at much the same rate 
The effect of “films” upon underlying bac- 
teria over much longer periods of time was 
noted also As might be expected, unlimited 
increase in numbers of organisms is counter 
acted b> gradual break up of the “films” by 
friction against clothing and other objects, 
with consequent loss of surplus bacteria from 
the skin Figure 5 shows conditions found 3 


abl> w ith degermation by scrubbing 
Strangely enough, when hands have been 
wrashed in one of these mercurials, followed 
immediately by ammonium sulphide, their 
bacterial counts maj, in a few days, reach 15 
to 30 million or more These large bacterial 
populations are reduced by scrubbing at the 
same rate as the ordinary flora of skin 
It has been shown (28) that cutaneous bac 
tena are ordinarily of two sorts—" resident” 
and “transient” (contaminating) organisms 
The latter are much more easily killed or re 
moved than, the former Since w ell scrubbed 
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a neutralizing agent 1 Initial flora CD eflect o{ brushing 
without soap BC usual rate of degermation by scrubbing 
DE 30 per cent ammonium sulphide applied 

hands art \irtually free from contaminating 
germs all the foregoing observations arc con 
cerned with the resident flora It is of im 
portancc however to know what effect these 
disinfectants have upon contaminated hands 
Conscquenth experiments were performed in 
which known numbers of identifiable test 
bacteria not normally found on skin, were 
rubbed on the hands which then were washed 
in bichloride or biniodide solution After 
various intervals of time an antidote was 
applied and the skin was tested quantita 
tivdv and qualitatively for surviving organ 
isms These experiments were not whollv 
successful Technical difficulties were en 
countered in adapting differential culture 
media to quantitative studies And perhaps 
certain variables like the thoroughness with 
which the test bacteria were rubbed on the 
skin were not controlled carefully enough 
But at least this significant result may be 
reported In none of these tests did the dism 
fectant kill all the contaminating organisms 
whereas under the * film ’ the remainder multi 
plied until in some instances, they at length 
exceeded the original number 
3 Impermeability of the ‘ film It has 
been noted already that the outer surfaces of 


these ‘films remain sterile, or very neatly so 
even though the skin beneath may harbor 
large numbers of "resident and contaminat 
ing bacteria This strongly suggests that the 
film like structure does not permit passage of 
bacteria Corroboration was provided by ex 
penmen ts m w hich test organisms were placed 
on the outside of the ‘ film After giv en inter 
vals of time the film ’ was carefully washed 
off and treated with ammonium sulphide 
None of the test organisms could be found on 
the skin beneath 

Permeability of the "film to alcohol was 
tested also It has been shown elsewhere 
(27, 20) that a solution of alcohol exactly 70 
per cent b\ u eight is a very effectiv e skin disin 
fectant When skin is washed without friction 
for 2 minutes in this solution its bacterial 
flora is reduced by about 76 per cent We 
found however, that it the hands are first 
bathed for a minute in 1 500 potassium mer 
cunc iodide solution, 70 per cent alcohol is 
capable of reducing the flora by only i 3 per 
cent, doubtless because the "film prevents 
the alcohol from making effective contact 
with the bacteria of the skin Harringtons 
solution contains 60 per cent (by volume) 
alcohol and 2 per cent hydrochloric acid both 
of which are somewhat germicidal on skin*> 
well as im vitro But Harringtons solution 
kills a negligible number of organisms nheo 
applied to skin, in alf probability because the 
mercuric salt acts promptly to form a film 
which protects the underlying bactena from 
the other chemical agents 

4 Chemical nature of the 'Jtltn It is c° ra 
monly stated that mercuric chloride reacts 
with the proteins of skin to form mercuric 
albuminate, and that addition of ammonium 
sulphide precipitates the mercury m the form 
of mercuric sulphide as prov ed by discolora 
tion of the skin That however is over 
simplification of a v ery complex set of changes 


Even m the cave of soluble albumins the 
is complicated as the following simple test tube ex 
penments indicate , . ■ a i 

l Interaction betveen mercurial anti to u ie 

^HgCh+ascitic fiuid-a white precipitate 
This precipitate probably a r ? er f^ rm f \,,, in <.a 
of som e sort settles in light floccutent for v ^ 
dear supernatant fluid which seems to conta 
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mwcuty and protein, however since it turns amber 
colored upon addition of sulphide (see interaction j) 
The precipitate dissolv es in an excess of ascitic fluid 

2 Interaction betucen mercurial and sulphide 

HgCU+ (NH*) jS-*HgS l +2 NHiCl 

This is a heavy black granular precipitate which 
settles rapid!} , especial!} after several washings 

3 and 4 Interactions beluccn the “mercuric pro 
female ’ and sulphide 

j White precipitate (from i)+(NH 4 ) S—*a brown 
precipitate 

This is a dirty brownish flocculent precipitate 
which settles slow!} at first but more rapidl} when 
washed It does not look like the mercuric sulphide 
(HgS) of 2 It dissolves readily m an excess of 
sulphide imparting an amber color to the solution 
The presence of a relatively small amount of ascitic 
fluid suffices to prevent formation of the black 
mercuric sulphide (HgS) in 2 

4 White precipitate (from l)+ a large excess of 
(NH4)iS-»a blackish precipitate 

All four of these interactions are practicallj in 
stantaneous 

Solubilities of the precipitates are as follows 


Solvent 

Water 

Alcohol jo per cent (by weight) 
Sod um cblonde, satu a ted solution 
Hydrochloric acid N/10 
Acetic acid 14 percent 
Sodium hydroxide N/ro 
Excess of ammonium sulphide 
Potassium lodi Se solution 


i 


l i 
: i 


Obviously the result of interaction 3 is not simpl> 
to precipitate mercuric sulphide There we are deal 
ing with complex actions between organic and mor 
game substances 


What happens on shin, especially when a 
great excess of ammonium sulphide is not 
employed, is difficult to determine Here the 
problem is complicated by the fact that we are 
concerned, not with soluble albumins, but with 
albuminoids which are characterized bv in 
solubility So also, doubtless, are their com 
pounds The discoloration of shin produced 
by mercuric chloride cannot be removed with 
acids or potassium iodide 
As for potassium mercuric iodide, it is gen 
erally held that this reagent does not precipi 
tate albumin nor react with the shin Against 
such a view it may be pointed out that the 
presence m solution of egg or serum albumin 
diminishes the bactericidal activity of potas 
sium mercuric iodide, even though no visible 
precipitation tahes place that the salt does 
“combine” with shin, as we have shown and 
that this combination is m turn acted upon 
by ammonium sulphide, and that although 


hands washed in potassium mercuric iodide 
solution will not be stained b> 5 or 10 per cent 
ammonium sulphide, they will be turned black 
by 30 per cent solution 

The following simple test is also significant 
If to an aqueous solution of potassium mer 
curie iodide a little ammonium sulphide is 
added, a clear amber colored solution results 
If more ammonium sulphide is added, a blach 
precipitate appears 9 which is insoluble m all 
ordinary reagents This action is non revers 
lble In an alcoholic, and especially an ace- 
tone, solution of potassium mercuric iodide 
the precipitate appears sooner, but the pres 
ence of serum albumin in the solution delays 
its appearance 

It appears, therefore, that potassium mer- 
curic iodide “reacts” with, or is absorbed by, 
albumin, but that the compound or complex 
remains in solution or suspension, that the 
mercuric salt also “reacts” with the albumi- 
noids of the skin to form a colorless complex 
that is not acted upon by water, that small 
amounts of ammonium sulphide act upon 
these complexes, changing them but not pro 
ducing an> visible precipitate, and that a 
great excess of ammonium sulphide acting 
upon either complex produces a black pre 
cipitate, which is at least very similar to mer- 
curic sulphide 

The reason, probably, why use of potassium 
mercuric iodide(without an antidote) does not 
turn nails and skin dark is that the amount of 
mercuric mercury free to combine w ith the sul- 
phur compounds of skims infinitesimally small 


EVALUATION OF STUDY 

The production of an invisible, sterile, 1m 
permeable “film” whenever non greasy shm 
is washed m one of these mercurials— a “film” 
which overlies and protects the cutaneous 
bacteria, and may be destroyed with difficulty 
b> friction but easily by means of an alkaline 
sulphide — is, we believe, the true explanation 
of the phenomenon which so puzzled Halsted 
and Welch It is perhaps the chief reason 
why certain surgeons, in days before rubber 
gloves came into use, were able at times to 
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operate bare handed with almost perfect 
asepsis And it helps to explain why various 
investigators, testing the skin disinfectant 
value of these mercurials using different tech 
mque should have obtained such divergent 
results 

The following is an attempt to indicate the 
rational and most effectiv e use of these mer 
cunals, and the place which they should oc 
cupy in surgical technique The recommcn 
dations are founded upon the experimental 
studies outlined in this paper but they have 
also been tested practically over a period of 
3 years in the Um\ersit> Hospital (Tsinan 
China! with dimeal results which strengthen 
our belief m their truth and value 

In pre-operative disinfection of hands bi 
chlonde and bimodide of mercury should 
have a definite though limited place When 
for anv reason the ungloved hand must be 
used in surger> or obstetrics one of these 
agents maj be emplo>ed to great advantage 
A solution of i 500 potassium mercuric iodide 
is the preferable one Short nails a thorough 
preliminary scrub follow cd by a one minute 
wash in the mercunal and the operator will 
have on his hands the equivalent of an in 
visible extreme!) thin but strong sterile 
glove That procedure will also increase the 
margin of safet) for the occasional operator 
even though he wears rubber gloves But 
neither bichloride nor ‘ bimodide is recoin 
mended for constant use Hands which have 
been washed recently in an\ of these mer 
cunals may be expected to have abnormall) 
large bactenal counts which cannot be re 
duced easily or with any certainty If it is 
desired to use both alcohol and a mercurial 
the former to be effective should precede not 
follow the latter 

In preparation of the field of operation also 
potassium mercuric iodide should have a well 
understood place Applied to non greasv skin 
this agent produces a surface which is prac 
tically germ free and probably will remain so 
throughout the operation provided it is not 
abraded unduly But any incision must of 
necessitv pass through the film and the 
germ laden skin beneath inevitably inviting 
infection of the wound If however, the site 
of incision is first adequately de germed— 


methods of accomplishing this have been de 
scribed (27, 29)— a mercunal may then be 
used effectively to disinfect the surrounding 
area of skin, in the sense of walling-off all the 
nearby potentially infectious bacteria Such 
a procedure is particularly useful in treating 
large irregular surfaces, such as the hand orfoot 
w hich are difficult to “paint ’ w ith a germicide 
but are easily soaked for a minute or more in a 
basin of potassium mercunc iodide solution 

Use of bichloride or “bimodide solutions 
to disinfect hands contaminated with patho 
genic micro-organisms is contra indicated It 
cannot be expected that all the infectious 
bacteria will be killed thereby The patho- 
genic germs that remain aliv e may multiply 
some to escape as the ‘film is abraded others 
to be incorporated gradually into the ‘resi 
dent flora of the skin It is concen able that 
hands may thus become both acute and 
chronic healthy carriers of mfection 

Since Harringtons solution is shown to 
possess no advantages over bichloride and 
‘ bimodide’ solutions, but has the disad 
vantage of being irritating to skin its u«e 
might well be abandoned altogether 

SUMMARY fa 

r The skin disinfectant properties of n as 

curie chlonde potassium mercuric iodide, w 
Harringtons solutions have been mve^ 
gated, by means of a recent experiment 
method which tests quantitatively the d^„ 
germing action of disinfectants upon skin 

2 The three solutions are quite similar m 
behavior when applied to skin Stricth 
speaking they are disinfectants rather than 
germicides the reason being that they reduce 
the bactenal flora of normal skm very slightly 
or not at all, yet all three are capable of pro 
ducing a sterile or nearly sterile skin surface 
This is due to reaction of the mercurial and 
epidermis to form a film like structure which 
overlies the bactena 

3 This invisible ‘film is impervious to 
bactena, is only slightly permeable to alcohol 
and is remarkably resistant to friction 

4 Beneath the film cutaneous bactena 
not only live unharmed but multiply at an 
abnormally rapid rate, their number doubling 
ev ery 50 to 60 minutes 
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5 The "film” maj be abraded bj pro- 
longed faction, and the underlying bacteria 
then slowl} liberated Ammonium sulphide, 
on the other hand, acts upon the “film” 
promptl> , destaging it (at least in its onginai 
form), so that subsequent removal of shin 
organisms is not interfered with 

6 The complex chemical reactions in 
volved are discussed 

7 On the basis of our experimental results, 
the following recommendations are made as to 
the rational useof these disinfectants]!) surgery 

8 Harrington’s solution might well be dis 
carded altogether 

q Bichloride and “biniodide” of mercury 
have a definite though limited place in pre 
operate c preparation of hands They should 
not be employ ed routinely or frequently, but 
m lieu of rubber gloves and for the occasional 
operator, their use seems clearly indicated 
io They have a value also in preparation 
of the field of operation, provided the site of 
incision is first adequately degermed 

n Neither solution should be used to dis- 
infect hands contaminated with pathogenic 
•’ctena 

* These recommendations have been 
toted clinically with satisfactory results 
\ng 

gan is a pleasure to express my indebtedness to Dr J 
/ard Brown for generously granting me facilities of his 
iralories 3nd for helpful suggestions in preparation of 
i material for publication I am under obligations also 
grDr Leslie Hellerman for constructive criticism of the 
e mical aspects of this report 
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THE MAINTENANCE OT LIFE DURING EXPERIMENTAL 
OCCLUSION OF TIIE PULMONARY ARTERY 
FOLLOWED BY SURVIVAL 


JOHN H GIBHON, Jr , M I> , Ph.Ldelphu, Pennsylvinu 


T HE remarkable advances made in 
thoracic surger) in recent >cars have 
been accompanied by progress in sur 
gery of the heart The cxperimcn 
tal demonstration of the nature of Pick s dis 
ease (2) and its operative cure (2, 4 19 20) con 
stitutc a past chapter in the history of cardiac 
surgcr> The repair of wounds of the heart is 
being accomplished with an increasing!) 
low crcd mortalitv rate (8) Recentl) a method 
of establishing a collateral blood suppl> for 
the m) ocirdium w hen the coronarj v csscls be 
comcocdudcd has been demonstrated upon am 
mals (3 16) and applied successfully to patients 
(r) However attempts to carry out surgical 
procedures within the cardiac chambers or 
great vessels at the base of the heart have not 
been attended as ) ct vv ith much success The 
Trendelenburg operation of pulmonary embo 
lectomy is associated w ith a discouraging mor 
talit) (14) and has not >ct been successful!) 
accomplished m this country Surgical pro 
cedures designed to relieve a stenosis of the 
mitral valve have been even less successful (5) 
It is obvious that an) operative procedure 
upon the heart could be performed better if 
that organ were temporard) relieved of its 
function of pumping blood Tor example, if 
the flow of blood through the heart and lungs 
could be safely stopped for 30 minutes, it is 
conceivable that a new field of cardiac surger) 
might be developed 

In order to maintain life during such a 
temporar) cessation of blood flow through the 
heart and lungs it is necessar) to assume the 
functions of these organs by some other means 
This might be accomplished, as suggested b) 
Phemister, by contmuousl) injecting arterial 
blood from a number of suitable donors into 

From the Harrison Department of Surgical research School 
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the arterial S)Stem of the patient, while at 
the same time continuous!) withdrawing 
venous blood from the patient and injecting 
that venous blood into the same donors The 
complexities of such a procedure and the dif 
Acuities of obtaining a number of individuals 
willing to undergo the procedure are apparent 
Obviousl) it would be more desirable to as 
sumc the functions of the heart and lungs 
temporarily b) a mechanical apparatus Some 
of the difficulties and complexities would still 
be present, but if the) could be overcome, the 
advantages of such a mechanical apparatus 
arc easil) seen 

The problem which presented itself to u> 
was largcl) one of adapting one or more of the 
various perfusion methods which have been 
used in the past in the stud) of isolated organs 
Indeed, there would be no problem it all et 
ccpt that of the increase in size of the appara 
tus, if large tubes could be tied into the aorta 
and into the vena cava, as is done with the 
main artcr) or vein of in isolated organ How 
ever, if the functions of the heirt and lungs 
arc assumed onl) temporard) bv a mechani 
cal apparatus, these large vessels cannot he 
divided and ligated for cannulation The per 
fusion must be carried out through smaller 
peripheral vessels Ox)gcnated blood must 
reach the aorta by a reverse flow through cmc 
or several peripheral arteries These irtencs 
must be so small that after rcmovil of the 
perfusing cannulas their ligation docs no 
entail an) damage to the peripheral issues 
which the) suppl) Perhaps if a sufliaen 
number of small arteries were used, the vessels 
might be punctured with needles and hea 
without requiring ligation , 

Similarly , a rapid free flow of venous blood 
must be obtained from the main venous reser 
voirs of the body b) way of one or more pen 
pheral veins Veins must be employed m 
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which no valves are interposed between the 
point of needle puncture or cannulation and 
the large mtrathoracic veins Here an addi 
tional problem presents itself in that a much 
more rapid flow of blood must be established 
through small vessels with collapsible walls 
than obtains under normal circumstances 
Thus, unless a relatively enormous number of 
peripheral veins without valves are employed 
for needle puncture the walls of the veins so 
used w ill collapse A simpler method is to use 
a rigid walled cannula The cannula must be 
of such a bore that it may be inserted into a 
small peripheral \ ein, and must be long enough 
to reach a vein of large caliber, where the flow 
of blood will not be so rapid as to induce col- 
lapse of its walls On withdrawal of the can 
nula the vein may be ligated This requirement 
for using small arteries and small veins for the 
perfusion increases the difficulties of the pro 
cedure, and constitutes the only essential 
difference between perfusion of isolated organs 
and the temporary assumption of the func- 
tions of the heart and lungs of a whole animal 
The successful assumption of the functions 
of the heart and lungs of an animal by purely 
mechanical means and by the use of small 
peripheral vessels, has already been described 
(9) However, in only 3 instances were the 
animals able to resume their normal cardio 
respiratory functions after the period of per- 
fusion In these 3 animals the pulmonary 
artery was completely occluded, hence the 
flow of blood through the heart and lungs 
completely stopped for periods of 30, 33, and 
39 minutes During the period in which the 
pulmonary artery w as occluded, life w as main- 
tained by perfusion of the animal through a 
small artery and a small vein The pulmonary 
artery was then released, thus allowing blood 
once more to flow through the heart and lungs, 
and the perfusion w as stopped None of these 
animals survived for more than 4 hours after 
the perfusion had been stopped The present 
communication deals with further develop 
ment of this method and reports prolonged 
survival after short periods of temporary oc 
elusion of the pulmonary artery 
Man> excellent devices have been described 
for pumping blood through a perfusion circuit 
The one which was thought to be most suit- 


able for our purpose was that described by 
Dale and Schuster, the essential feature of 
which is a rubber finger cot which is alternately 
compressed and expanded by air Such a 
pumping arrangement requires the insertion 
of one way valves in the blood circuit in order 
to direct the flow of blood A modification of 
this Dale Schuster pump was used originally 
(9) In the course of that work an article 
appeared by DeBahey describing a constant 
injection roller type of pump which he employed 
in blood transfusions This pump eliminated 
the necessity for valves, and a modification of 
it driven by an electric motor has been adopted 
m the work here reported 

A great many methods for introducing oxy- 
gen rapidly into the blood have been dev eloped 
in connection with the perfusion of isolated 
organs Their chief disadvantage for use in 
our problem was that they all required a large 
quantity of blood in relation to the surface 
area afforded for oxy genation Consequently, 
in the work reported earlier (g) and in the 
present report an oxygenator has been used 
which has a large surface volume ratio (10) 
It was designed expressly for use in this work 
It has this added advantage that there is little 
or no trouble with frothing or foaming, an 
undesirable feature often present in other ox> 
genators which have been described 

APPARATUS 

The procedure employed was essentially 
similar to that previously reported (9) Ven 
ous blood was withdrawn from the superior 
vena cava through a cannula tn the right 
jugular vein, oxygenated, and reinjected 
through a cannula in the right carotid artery 
in a central direction 

The apparatus used to oxygenate the blood 
has already been described (10) The essen- 
tial features are indicated diagrammatically 
m Tigure 1, and the apparatus is shown in 
Figure 2 The stream of blood is directed 
against the inner surface of a rapidly revolving 
cylinder, A, where it is spread into a thin film 
by centrifugal force This film moves down- 
ward by gravity and is collected in a station- 
ary cup, B, at the bottom of the cylinder The 
cup, B, is funnel shaped and the opening at 
the bottom is continuous with the lumen of a 
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g ass cup with vertical walls C Most of the This device holds the tube firmly in position 
space within the revolving evlmder A is and prevents anv forward movement as the 
occupied by a stationarv cylinder D This rollers pass over and compress the tubing 
cjiinder D is closed at both ends except for This improvement of DeBahey was mcotpo- 
a tube L which serves to convey a mixture rated in the design of the pumps f and/*, 
ot 95 per cent ox> gen and 5 per cent carbon but is not indicated in Tigure 1 Each pump 
loxiue to the bottom of the ox>genator This accommodates 3 rubber tubes arranged in a 
gas mixture is blown through the apparatus at tier, one above the other The 3 tubes are 
he rate of 5 liters a minute and passes upward compressed simultaneously by each roller 
ctwun cylinders A and D to escape at the The pumps are driven by shunt wound 0"e 
°tu m a PP aratm tenth horse power direct current electnc 

the blood is moved through the circuit b> motors, G and G The motors are geared to 
2 pumps The pump, F, transfers blood from the pumps by speed reducers with a ratio of 
the superior v ena ca\ a to the oxy genator The 20 to 1 The speed of the motors and thus the 
pump, F returns the oxygenated blood to output of the pumps is controlled by a rheo 
the animal s aorta through the centrally di stat which vanes the current flowing through 
rected cannula in the nght carotid artery the armatures of the motors 

I he pumps used to mov e the blood through If blood is w ithdraw n from the superior \ era 
the ciront are of the constant injection roller cava by the pump F, more rapidly than it 
type The objection to these pumps has al enters that vein from its tributanes the wan 
ways been that the rubber tubes compressed of the vena cava is drawn against the opening 
by the rollers gradually move forward as the of the cannula Unless the pump is immediately 
rollers pass over them To avoid this ‘ creep stopped, the wall of the vein continues to be 
mg,” DeBakev eraploved rubber tubes with held in this position, and the extracorporeal 
a projecting flat rubber flange The flange is circulation comes to an abrupt end It waS 
clamped between 2 semicircular metal bars necessary to provide for an instantaneous ces~ 
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sation of the sucking action of the pump, F, 
whenever this occurred This was accom- 
plished b> introducing a vertical T-tube, H, 
between the pump, F , and the cannula in the 
jugular vein The upper end of this T tube 
is connected with a membrane manometer, 
I, which supports a lever above a small cup 
of mercury, J When the tip of the lever comes 
m contact with the mercury , an electrical 
circuit is completed through a relay, K, 
which cuts off the current to the motor, G f 
driving the pump, F With such an arrange 
ment, whenever the wall of the vein occludes 
the tip of the \enous cannula, the blood level 
in the T-tube, //, abruptly falls, lowering the 
air pressure in the membrane manometer 7 
By means of the relay , K, the current to the 
motor, G, driving the pump, F, is interrupted 
The pump immediately stops, suction ceases, 
and the wall of the vena cava is drawn awav 


vascular system This produces a fall in blood 
pressure and proves as disastrous as air embo- 
lism These difficulties could not be overcome 
by driving both pumps, F and F', at the same 
speed, because small variations m the diam- 
eter of the tubes compressed by the pumps, 
or differences in the resistance offered to the 
outflow or the inflow' of either pump would 
still produce an inequality in output between 
the 2 pumps Hence it was essential that the 
output of the pump, F ' , be regulated solely 
and completely by the level of the blood in 
the cup, C, at the bottom of the oxygenator 
It is possible to regulate the output of the 
pump, F , by hand so that the level of blood in 
the cup remains constant and neither of these 
undesirable and often fatal events occur How- 
ever, this requires the undivided attention of 
one assistant during the whole period of per- 
fusion, and the slightest relaxation of attention 


from the tip of the cannula by the filling of the 
vein with blood The level of blood in. the T- 
tube, H, then rises, the above process is re 
versed, and the pump, F , resumes action 
When such a sequence of events occurs it is 
an indication that the pump, F, is w ithdrawing 
blood from the vena cava more rapidly than 
blood is entering that vein Hence the speed 
of the pump is decreased by reducing the 
current flowing through the armature of the 
motor, G Dunng the course of an experiment 
the intermittent action of the pump, F, pro 
duced by the above sequence of events, would 
occasionally go unnoticed Therefore, a small 
electric bell was inserted in the relay circuit 
This is not indicated in Figure i When the 
bell rings, the operator know s that the speed 
of the pump, F, should be reduced 

It is essential that the output of the pump, 
F\ correspond exactly to the amount of blood 
entering the cup, C, at the bottom of the oxy 
genator If blood is pumped from the cup, 
C, more rapidly than it enters, the level of 
blood in the cup falls and air bubbles are 
drawn into the tubing and so driven into the 
animal’s artery with resultant arterial air 
embolism On the other hand, if the pump 
removes blood from the cup, C, more slowly 
than blood enters from the oxy genator, there 
is a gradual accumulation of blood m the cup 
with resultant depletion of blood in the animal’s 


on his part may result in the death of the 
animal A more satisfactory and completely 
automatic control of the pump, F', was ob 
tamed b> using a photo electric cell, L, 
vacuum tube amplifiers, and a thy rotron tube 1 
The photo electric cell, L, is placed behind 
the glass cup, C, at the bottom of the oxj gena- 
tor A strong beam of light from a ioo Watt 
bulb, ftf, is concentrated by a lens, N, and 
directed through the glass cup to the photo 
electric cell, L The current from the photo- 
electric cell is amplified by 2 vacuum tubes in 
series The amplified current saturates a reac- 
tor, which in turn shifts the phase of the alter- 
nating current grid voltage with respect to the 
alternating current plate voltage, resulting in 
varying plate current from the thy rotron 
This plate current then flow s through the arma 
ture of the shunt wound direct current motor, 
G , geared to the pump, f A rise in the level 
of the blood in the cup diminishes the amount 
of light reaching the photo electric cell and 
produces an increase m the speed of the elec- 
tric motor driving the pump, F' Conversely , 
when the level falls, more light reaches the 
photo electric cell and the output of the pump, 
F , is diminished With this arrangement the 
level of the blood in the cup does not vary 
more than a few millimeters even with wide 


- i_namom of the Moore School of 
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lij, i 1 holograph of the apparatu showing >n the center ihe recoiling cylinder 
if (he oxygenator and the i wood pumps To the left are vacuum tube amputees 
and thjroiron and to the right the closed oxygen rcbreathing circuit connected x\itn 
a bell spirometer tilled with ox\ pen 


v an itions m the output of the pump, T When 
the pump T stops the pump stops also, 
always maintaining the same level of blood 
in the cup C at the bottom of the oxy penator 
The flow of blood on the output side of the 
pumps is not pcrfcctlv smooth Slight pul&a 
tions arc produced each time the rollers begin 
or cease to compress the tubing The rate of 
these pulsations vanes with the output of the 
pumps being more rapid as the output in 
creases Thus at the slowest speed there arc 
6 pulsations a minute and at the highest 220 
A pulsatile pressure in arteries has been shown 
to be essential to the normal function of organs 
(13) However the wide variations m pulse 
rate occurring with variations in the output 
of the pumps were thought to be undesirable 
Therefore the pulsations from the pump V 
are eliminated b> introducing a T tube 0 
with a long wide upright portion into the 
circuit just beyond the pump F The end of 
the vertical limb of the tube is closed This 
air cushion eliminates pulsations and gives an 
almost smooth flow A pulsatile flow into the 
carotid artery is produced b\ a horizontal bar, 
P which compresses the tubing leading to the 
arterial cannula at the rate of 150 times a min 
ute This approximates a cat s heart rate 


under ether anesthesia The intermittent com 
pression of the tubing is accomplished by the 
revolution of a square wheel, Q, with rounded 
corners which forces the bar downward across 
the tubing 4 times with each revolution The 
wheel is geared to an electric motor so that 
the rate of the pulsations in the tubing can be 
adjusted to the desired speed 

It is essential to maintain a constant volume 
of blood in the animal s vascular system to 
do this it is necessary to start withdrawing 
blood from and injecting blood into the aniraa 
at the same instant and at the same me 
This is accomplished b\ passing both venou 
and arterial blood through the same stopcock 
R The stopcock contains 4 internal channels 
4 outlets on one side and 2 outlets on the 
other side With the stopcock 
tion shown in Figure 1, the extra JP° _ 
circuit is connected with the tubes Imhngto 
the arterial and venous cannulas, and m 
reverse position the circuit is connected w tn 
2 tubes entering a small test tube, , S 
to perfusing the animal the extra jp 
circuit is tilled through the burette I »» 
heparinized blood previously obtsune jto 
another cat This blood is then M 
around the circuit bv the pumps with the 0 j 
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genator cylinder, A, revolving The blood is 
pumped from and into the small test tube, S 
The purpose of this is to stabilize tempera- 
ture conditions throughout the circuit When 
the operative procedures in the animal are 
completed, a single half turn of the stopcock, 
R, connects the extracorporeal blood circuit 
with the animal’s own circulation The cir- 
cuit itself is so de\ised that it alwa>s holds 
a very constant \olume of blood, due in large 
part to the photo electnc cell control of the 
pump, F' By these means it is possible to 
maintain a constant volume of fluid in the 
animal’s vessels 

The blood is maintained at bod> tempera- 
ture during its passage through the extra 
corporeal circuit b> surrounding as much 
as possible of the apparatus with a moving 
stream of warm water For the sake of sim 
plicity this w ater jacket is omitted from Figure 
1 Three portions of the blood circuit are 
surrounded by the water bath Between the 
glass stopcock, R, and the pump, F, the blood 
passes through a glass tube m a Leibig con 
denser The stationarj cup, BC, at the bottom 
of the ox) genator consists of 2 portions The 
upper part, B, is of metal and has a double 
wall, the small, lower portion of the cup, C, 
is of glass and also has a double wall Warm 
water is continuousl) circulated through the 
Leibig condenser and betw een the walls of the 
stationarv cup, BC, in both its metal and glass 
portions 

In addition to this warming of the blood 
circuit, the cold dr> gas from a cylinder of 95 
per cent ox>gen and 5 per cent carbon dioxide 
is warmed b> passing it through a spiral tube 
immersed in the warm water reservoir The 
gas is then saturated with water vapor b\ 
bubbling it through the w arm w ater To pre 
vent condensation the warm gas saturated 
with water vapor is passed through warm 
tubes until it enters the ox) genator Water 
is pumped to and from a 4 gallon water reser- 
voir through the water jacket at the rate of 
850 cubic centimeters per minute The water 
bath is heated bv a 500 watt knife typeimmer 
sion heater The temperature is controlled 
b> a thermostat inserted into the water bath 
which, acting through a rela>, controls the 
current to the knife heater The thermostat 


maintains the temperature of the water bath 
within a plus or minus o 5 degree C 
The animal’s rectal temperature, the temper- 
ature of the blood passing through the circuit, 
and the temperature of the water bath are re- 
corded at 3 minute intervals during the course 
of an experiment Thermocouples are used m 
stead of mercur) thermometers, because of the 
ripidity with w r hich the> follow fluctuations 
of temperature and, in the case of the blood 
circuit, because it was simpler to insert a small 
wire in the blood stream than it was to im- 
merse the large bulb of a mercury thermom 
eter All 3 temperatures can be read b) an 
assistant at some distance from the operative 
field and the apparatus, a consideration of 
some importance w hen the operations are per- 
formed under sterile conditions Copper con 
stantan junctions are used for thermocouples, 
the control junctions are placed in a thermos 
bottle, U, containing mineral oil and the test- 
ing junctions are inserted into the animal’s 
rectum, the blood circuit, V, and the water 
bath circuit, respectively The readings are 
made on a scale at a distance of 1 meter from 
a mirror type d’Arsonval galvanometer, IF 
The external resistance for critical damping 
is placed as a shunt across the galvanometer 
posts and a suitable resistance is placed in 
series with the thermocouples so that a deflec- 
tion of 1 millimeter of the hair line on the 
scale corresponds to a change of temperature 
of o 1 degree C With water at a temperature 
°f 39 5 degrees to 40 o degrees C circulating 
through the 3 jackets described, the tempera 
ture of the blood in the circuit is maintained 
at approximate!) 38 5 degrees C Under these 
circumstances the rectal temperature is main- 
tained at 38 o degrees C or above 

The extracorporeal circuit, with the oxygen- 
ator c)lmder, A, revolving, holds 65 cubic 
centimeters of fluid The fluid is distributed 
as follows 35 cubic centimeters on the inside 
of the revolving cylinder, A, and the inside of 
the cup, B, 10 cubic centimeters in the cup, 
C, and 5 cubic centimeters in the test tube, 
S The remaining 15 cubic centimeters are 
distributed throughout the tubing in the rest 
of the circuit 

In the experiments reported here the cir 
cuit was alwa> s filled with blood from another 
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cat prior to the experiment The blood was cava, oxygenating this blood, and injecting the 
obtained under sterile precautions from a oi>genated blood into the aorta by wav of 
donor cat, usually the day before, and an the carotid artery Thus the extracorporeal 
equal volume of *alt solution was given the circuit temporarily performed the functions 
donor animal to replace the blood loss Large of the animal s heart and lungs 
cats, 3 or 4 kilograms m weight, were used as In the cat the lungs completely overlie the 
blood donors, and a blood loss of 65 or 70 pericardium, and m order to expose the pul 
cubic centimeters, representing approximately monar> artery artificial respiration must be 
a fifth of their total blood volume, was with employ ed, because the left pleural cavity has to 

stood with \erv little disturbance The am be opened 1 his w as an undesirable feature in 
mal was given 10 milligrams of hepann ptr tbe«e experiments, as it precluded the observa 
kilogram of body weight prior to the with tion of natural respirators movements when 
dravval of the blood The heparin used was the pulmonary artery wasoccluded To obviate 
obtained from the University of Toronto this difficult), a preliminary operation was 
and contained 15 units per milligram The performed 6 weeks before the cats were to be 
blood which was obtained was kept in a sterile used in the perfusion experiments This pre 
flask in an icebox until the following morning liminary operation consisted of suturing the 
when it was used pericardium directly beneath the sUn so that 

The pumps are capable of deli venngapproxi later the pulmonarv artcrv could b- rapid!) 
raatelv 500 cubic centimeters of fluid per exposed without opening the pleural can*) 
minute As has been mentioned the flow Artificial respiration and anesthesia were main 
through the extracorporeal circuit is regulated tamed by the intermittent insufflation of air 
bv varying the speed of the pump, r As the and ether vapor through a catheter ms rted 
pump F follows passively the variations in in the trachea through the mouth A. portion 
output of the pump F, the rate of flow of of the pectorahs major and minor musdes 
blood through the entire extracorporeal or overling the fourth and fifth costal cartilages 
cuit can be regulated by the rheostat control was removed and these cartilages together 
ling the speed of the motor, G Bv collecting with bits of the adjacent ribs were resected 
and measuring the volume of fluid delivered The left pleural cavity was opened through to 
bv the pump F, at different rates of revolu bed of the fifth coital cartilage and rib Tee 
tion of the pump the volume delivered bv one portion of the pericardium 01 eriying the p d 
revolution of the pump was found to be con monary artery was then sutured to the mar 

slant at all rates of revolution It was con gins of the opening in the chest wall with inter 

sequently a simple matter to calibrate the rupted sutures of fine silk, and the skin incision 
rheostat so that flow of blood through the was do ed This procedure made it possibe 
circuit at unv moment can be accurately some 6 weeks later to expose the pulmonarv 
determined from the position of the rheostat artery in a normally breathing animal by 

merely inching the shin and the underlying 
method pericardium 

The cat was used in these experiments For the perfusion experiments the cats were 
because its oxygen requirement is small and anesthetized with ether A catheter was m 
the oxygenator which had been built did not serted in the trachea through the mourn, » 
introduce enough oxygen into venous blood connected with a closed circuit contain! 
to maintain life m a larger animal In all the 2 Krogh respiratory valves, a soda lime c&a 
experiments reported in this paper the blood b“r, a distensible rubber bag, a T 1 ™*® 
flow through the heart and lungs was com containing oxy gen and an ether vapor 
pletely stopped for varying lengths of time by The use of this carbon dioxide a *P ^ 
clamping the pulmonary artery During the technique permitted a more easily co 
period m which the pulmonary artery was anesthesia than did the simpler j 

occluded, life was maintained by continuously ether method and ensured the 
withdrawing blood from the superior vena anoxemia throughout the penoa 01 an 
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The skin and parietal pericardium overly ing 
the pulmonary artery were incised The pul- 
monar> artery wasdissected free from the aorta 
and a graduated clamp (n) with its jaws open 
was put in place about the pulmonary artery 
A small incision was then made on the nght 
side of the neck and the right external jugular 
vein and the right common carotid artery 
were isolated Ten milligrams, or 150 units, 
of heparin per kilogram of bod\ weight, dis 
soKed in sterile saline, was injected into the 
jugular vein The artery w as then ligated and 
a glass cannula was inserted caudad to the 
ligature pointing toward the aorta and tied 
in place The cannula and tubing were pre 
viously filled with saline to avoid the intro 
duction of air into the circulation Similarly 
the external jugular vein was ligated and a 
venous cannula of stainless steel was passed 
through the external jugular vein down to the 
superior vena cava 

The venous cannulas used were made of 
stainless steel tubing with a very thin wall 
and an internal diameter of approximately 
1 5 millimeter The cannulas had 2 slight 
curves to correspond to the shape of the exter 
nal jugular and innominate veins They were 
7 centimeters long When tied in place, the 
tip of the cannula lay m the superior vena 
cava just beyond the junction of the innomi 
nate veins To obtain the proper curvature of 
these venous cannulas, a Wood’s metal mold 
of these veins had been made in a cat of 
average weight The curves allowed the can 
nula to lie w ithout tension in a position con 
forming to the normal course of the veins 
This was of some importance because it was 
necessary to hav e the open tip of the cannula 
pointing caudally in the approximate center 
of the upper portion of the superior vena cava 
If the tip of the cannula lay against or close 
to the wall of the vena cava, the vein wall was 
drawn into the tip of the cannula when very 
slight degrees of suction w ere exerted The can 
nula had to be long enough to extend into the 
superior vena cava, as it was found to be 
extremely difficult to obtain an adequate flow 
of blood through the cannula when the tip 
lay in the jugular or innominate veins 
Before the operative work on the animal 
was begun, the extracorporeal circuit was 


thoroughly rinsed by pumping 2 liters of 
physiological saline through the apparatus 
A 1 1000 aqueous solution of metaphen was 
then circulated through the apparatus for 
20 minutes The metaphen was washed out 
of the circuit with 2 liters of sterile physiolog 
ical saline Blood from the donor cat was 
then introduced and pumped slowly, at 100 
cubic centimeters per minute, through the 
circuit until the temperature of the blood 
reached 38 5 degrees C Shortly before the 
circuit was to be connected with the animal, 
a flow of 95 per cent oxygen and 5 per cent 
carbon dioxide was started through the oxy- 
genator at the rate of 5 liters per minute 
Faster rates of flow did not prove more effec 
tive in oxygenating venous blood When the 
blood had reached the proper temperature 
and the operative procedures had been com- 
pleted, the stopcock, R , was turned connect- 
ing the artificial circuit with the animal’s 
vascular system 

After the extracorporeal circuit was con 
nected with the animal and the donor blood 
had thus been mixed with that of the expen 
mental cat, the pulmonary artery was gradu 
ally occluded by the clamp During this time 
the rate of flow of blood through the extra 
corporeal circuit was gradually increased so 
that when the pulmonary artery was com 
pletely occluded the rate of flow of blood 
through the apparatus was approximately 100 
cubic centimeters per minute per kilogram of 
body' w eight Smaller rates of flow were gener 
ally found to be insufficient to fnamtain an 
adequate blood pressure, and it was difficult 
to obtain rates of flow appreciably higher than 
this 

In order to maintain anesthesia while the 
pulmonary artery was completely occluded, 
it was necessary to pass ether vapor through 
the oxy genator The use of barbiturates intra- 
venously or rntraperitoneally would have 
obviated this necessity, but these anesthetics 
generally tended to depress the blood pressure 
and recovery from them was always unduly 
prolonged Ether did not depress blood pres- 
sure and recovery from the anesthetic was 
rapid The transference from ether vapor m 
the lungs to ether vapor in the oxygenator was 
made at the start of the compression of the 
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pulmonary artery b> shutting off the supply ally for 30 minutes, while the extracorporeal 
of ether to the dosed respirator) circuit and in circuit maintained life in the animal s tissues 
traducing ether \ apor to the stream of oxy gen At the end of this time the clamp w as removed 
going to the ox\ genator With care an adequate from the pulmonary arter> , the cannulas were 
depth of surgical anesthesia could be main removed from the neck, and the wound were 
tamed during the transference of ether vapor sutured The animals were then observed and 
to the ox) genator and dunng the period of if alive at the end of 6 or 8 hours, were sacn 
complete occlusion of the pulmonary artcrv fietd Kymograph records were made of the 
When the pulmonarv artery w as released the blood pressure and respiration dunng the 
procedure was reversed 1 e ether vapor was occlusion of the pulmonary artery while life 
again introduced into the closed respiratorv was maintained by the extracorporeal circuit 
circuit connected with the intratracheal cath In the course of these acute expenments manv 
eter and was shut off from the stream of oxv technical difficulties were solved, and it was 
gen entering the oxv genator It was necessary demonstrated that the new apparatus was 
to maintain an even level of anesthesia is any more efficient than the one prcvaouslv des 
movements on the part of the animal were cnbed (9) 

apt to produce occlusion of the tip of the In 39 cats the pulmonary artery was com 
venous cannula and cessation of blood flow plctely occluded and life maintained by the 
through the circuit With experience a skilled extracorporeal circulation with complete asep 
anesthetist could maintain an adequate even tic precautions In 13 instances with periods 
level of anesthesia throughout the procedure of occlusion of the pulmonary artery of from 

The complete occlusion of the pulmonarv 10 to 2 3 minutes inclusive the animals sur 
artcrv was maintained for periods of from 10 vised ->4 hours or more Table I gives the 
to 25 minutes inclusive in the experiments details of these 13 exp-nments An average 
here reported At the end of this interval the of 10 minutes was taken to compress the pul 
clamp was removed from the pulmonarv ar monary artery The time was somewhat 
terv The flow of blood through the extra shortened in the later experiments It would 
corporeal circuit was graduallv decreased and, of course have been possible to occlude tflf 
after a few minutes was stopped completclv pulmonary artcrv suddenly, and to start the 
at which time the animal s heart and lungs flow of blood through the artificial circuit 
again took over their normal functions At abruptly However such a procedure wou* 
this time a sample of blood was withdrawn for have resulted in a temporary fluctuation 1 J 
a hematocrit determination The cannulas blood flow and blood pressure and some 01 ^ 
were removed from the carotid artery and turbance in the level of anesthe 1a It 
external jugular vein these vessels were h found more satislactory to occlude the pJ 
gated and the shm sutured The wound in monary artery slowly and while doing so f 
the chest was closed by approximating the increase the flow of blood gradually tnroug 
parietal pericardium with several interrupted the extracorporeal circuit This gradual or “ 
silk sutures and the skin was closed without sion allowed the anesthetist to ma * nta,n 
drainage The postoperative convalescence of even depth of anesthesia during the ra * 
these animals was not remarkable In several ference of ether vapor from the anima » 
instances 100 cubic centimeters of 5 per cent to the oxygenator . 

glucose in physiological saline were given in The periods of complete Q f ,]j e 

trapentoneally for a dav or so after operation 1 ' PC ‘ 

RESULTS 

Thirty four experiments were performed 
under non sterile conditions to test the new 
apparatus and to study survival of animals 
up to 8 hours In these experiments the pul 
monary artery was completely occluded, usu 


umonary arrery ..r 

fficulty in suppls mg an adequate »•" 
rvgen The blood which returned to toe 
Limal s aorta was frequently not brig 
ence it is probable that throughout thep no 
occlusion of the pulmonary arterj 
« always some degree of a™*™ m 
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w as due to the fact that the surface for fflnung 
of blood m the oxygenator, 2300 square cen 
tuneters, was not large enough for the rates of 
blood flow used An oxygenator with a 75 
per cent increase m filming surface is being 
constructed at present, and it is hoped that 
it will correct this difficulty 
After the clamp was removed from the pul- 
monary arterv the flow of blood through the 
extracorporeal circuit was continued at a 
gradually diminishing rate for an average 
period of 11 minutes The object of so doing 
was to relieve the right \entnde, which was 
always somewhat distended during the period 
of occlusion, of the sudden burden of reas 
summg immediately its entire function The 
necessity how ev er , for such a period of partial 
aid to the heart following the occlusion of the 
pulmonary artery has not been conclusively 
demonstrated 

The average rate of blood flow through the 
extracorporeal circuit during complete occlu 
sion of the pulmonary artery was 242 cubic 
centimeters per minute, while the rate per 
kilogram of body weight averaged 99 cubic 
centimeters per minute Rates of flow below 
too cubic centimeters per kilogram of body' 
weight per minute were generally inadequate 
to maintain normal blood pressure The re 
lationship between the blood pressure and the 
flow of blood per kilogram of body weight 
through the extracorporeal circuit was borne 
out by observations m 14 non sterile experi- 
ments In these experiments the blood pres 
sure was recorded directly from the femoral 
artery by a mercury manometer Forty six 
simultaneous readings were made of the sys 
temic arterial blood pressure and the flow of 
blood through the extracorporeal circuit When 
these points were plotted there appeared 
roughly to be a direct relationship between 
the flow through the circuit and the blood 
pressure, although, to be sure, many other 
factors are involved m the maintenance of the 
blood pressure Consequently, an attempt 
was made m all experiments to maintain a 
flow through the extracorporeal circuit of 100 
cubic centimeters per kilogram of body weight 
or more per mmute 

The blood pressure was not recorded m the 
sterile experiments Direct blood pressure 


readings would have required a third opera 
tne wound and the ligation of another penph 
eral artery at the end of the experiment, in 
addition to the necessity of maintaining ste 
nlity of the fluid m the circuit leading to the 
mercury manometer Some time was spent m 
attempting to obtain satisfactory, indirect 
blood pressure readings by the use of pneumatic 
cuffs on the animal's hind limbs Good cor- 
relation was obtained between this indirect 
method and direct readings with large ranges 
of blood pressure m the normal cat However, 
the method failed to produce satisfactory 
readings during complete occlusion of the pul- 
monary artery This was probably due to a 
combination of intense vasoconstriction and 
an insufficient pulse pressure The 2 cuff 
method used was dependent upon a large 
pulse pressure for accurate readings 
There w as usually some anemia at the con 
elusion of the experiments In the 13 observ a- 
tions recorded in Table I the hematocrit read- 
ings at the end of the experiment varied be 
tween 25 and 40 per cent with an average 
value of 32 per cent Hematocnt readings were 
also made after the operative work had been 
completed and before the animal had been 
connected with the extracorporeal circuit in 25 
experiments These readings varied between 
25 and 44 per cent with an average value of 
36 4 per cent Hence for the most part anemia 
was present prior to beginning the perfusion 
In discussing the length of time these am 
mals survn ed the experiments, it is convenient 
to divide them into 3 groups The first group 
consists of 5 cats that survn ed from 24 to 48 
hours, (experiments Nos 9, 30, 31, 37 and 39) 
The chief factor in the death of these animals 
was undoubtedly anoxemia during the period 
of occlusion of the pulmonary artery due to 
inadequate oxygenation of the blood in its 
passage through the circuit Lowered blood 
pressure, shock, and fatal lowering of the body 
temperature were contributory factors The 
second group consists of 4 cats that In ed a 
week or more (experiments Nos 13, 15, 27, 
and 28) No 15 was sacrificed on the eighth 
day because of purulent pericarditis Pen- 
carditis developed in No 28, and was drained 
on the thirteenth postoperative day Despite 
this the cat died 2 day slater No 27 died on 
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the twenty second day from a severe case of 
distemper No 13 died on the twenty third 
day after having de\ eloped very intense jaun 
dice Extensive hepatic necrosis was found 
at autopsy The third group consists of 4 
cats that survived more than a month in a 
healthy condition (experiments No» 16, 20 
34, and 38) No 20 was ali\e and perfectly 
well 34 days after a 20 minute period of com 
plcte occlusion but was unfortunately sacn 
ficed at that time by another investigator 
through a mistake in identification The 3 
remaining animals are alive and well, 1 2, 9, and 
o months respectively after the experiment 
These cats appear normal in cvcrv respect 
and show no neurological changes or abnor 
malities in behavior One of these, No 16, 
has had a litter of kittens since the expen 
ment 

A number of control experiments have been 
pertormed in which the pulmonary artery was 
occluded under identical circumstances with 
the exception that the extracorporeal circula 
tion was not employed In these controls, 
which will be reported in detail elsewhere 
regular respirations ceased w ithin 40 seconds 
of complete occlusion of the pulmonary artery 
There was an occasional solitary gasping res 
piration after the cessation of regular respira 
tory movements Such isolated respiratory 
gasps were never observed after 3 minutes of 
complete occlusion The blood pressure fell 
rapidly to zero within 30 seconds and re 
mained at this level throughout the period of 
occlusion Coincident w ith the fall in blood 
pressure the retinal arteries contracted and 
could be seen only as thin lines There was a 
slow movement m the retinal veins associated 
with a beaded appearance which persisted for 
a minute or so T his movement in the retinal 
veins also ceased completely after 3 minutes 
of occlusion Under the conditions of the 
observations if the clamp was removed from 
the pulmonary artery after 3 minutes of oedu 
sion a spontaneous restoration of the blood 
pressure and resumption of respirations oc 
curred With longer periods of occlusion it 
was necessary to employ artificial means in 
order to restore cardiac and respiratory ac 
tion The means used were the intra arterial 
injection of adrenalin and coramme in a central 


direction, washed in with 10 or 15 cubic cen 
timeters of salt solution and, when necessary 
artificial respiration and cardiac massage 
These were found to be the most effective 
methods of resuscitation Even with the 
employment of these measures it was found 
impossible to initiate either respiratory or 
cardiac action after a period of occlusion of the 
pulmonary artery of 10 minutes Permanent 
neurological damage has been found to exist 
after periods of occlusion of 4 minutes as wall 
be reported later in detail In the observations 
with the extracorporeal circulation reported 
here none of these methods of resuscitation 
were emploved or were necessarv With the 
extracorporeal circuit the. respirations were 
regular, although often slightly more rapid 
and of greater depth throughout the period 
of occlusion and the h-art continued to beat 
strongly and at a regular rate throughout 


CLINIC \L POSSIBILITIES 
As far as wc are aware this constitutes the 
first report of the successful temporarv sub 
stitution of an entirely mechanical apparatus 
for the functions of th a heart and lungs of an 
animal followed by the prolonged survival of 
the animal It is hop"d that the method mai 
eventually be perfected to such an extent that 
it may be safely employ cd on human b mgs 
The difficulties do not seem to be msurmount 
able with regard to such an application Hep 
arm now has been purified greatly and is with 
out toxic effects when given intravenously jo 
human beings Murray and Best hav w alreadl 
prolonged the coagulation time of the blood to 
two or three times its normal value in patients 
for a number of days Knoll and Schurcn 
have rendered the blood of donors mcoago 
able by the injection of heparin prior to with 
drawing blood for transfusion In these patients 
after fairly large doses of heparm the consuls 
tion time of the blood returned to normal 
limits within 150 minutes That it « P os ' p 
to perform an operation on an animal wnosv 
blood has been rendered incoagulable byoe? 
arm has been demonstrated m the eT P* 
ments here reported Silk technique has 
used throughout and careful attention to h 
ostasis has been employed u The wounds »n 
the chest and the neck have been dosed witn 
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TABLE I— SUMMARY OF THIRTEEN EXPERIMENTS 


Number 


Time of occlusion of 
pulmonary artery 

Time artificial 
circulation 
continued after 
release 

Time re 
quired for 
experiment 

Blood flow through circuit 
during complete occlusion 

Hematocrit 
at end of 
experiment 
per cent 

Time of sur 

Weight of 

k* 

Partial 

min 

Complete 


kg body 
weight— 

C '“in 1 * 1 
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out drainage and no hematomas have devel 
oped The only infections encountered were 
2 instances of purulent pericarditis (expen 
ments Nos 15 and 28), and it is difficult to 
attribute these to the use of heparin 
The possible uses of such an extracorporeal 
circulation in humans may be briefly noted 
If it were not at first feasible to carry an 
entire circulation with an oxygen requirement 
of 200 cubic centimeters per minute or more, 
it might be valuable temporarily to take over 
a small part of the cardiorespiratory functions 
in an acutely failing heart from whatever 
cause, where the possibility exists that the 
heart and lungs may again be able to assume 
their full burden In patients with massive 
pulmonary embolism, even without carrying 
the entire circulation, the extracorporeal cir 
cuit might make the difference between life 
and death until a pulmonary embolectomy 
could be done to remo\e the embolus And 
finally, if the entire circulation could be car- 
ried temporarily by an extracorporeal circuit, 
it is conceivable that a diseased mitral vahe 
might be exposed to surgical approach under 
direct vision and that the fields of cardiac and 
thoracic surgery might be broadened 


SUMMARY 

1 A method has been described by which 
life can be maintained in animals when the 
flow of blood through the heart and lungs is 
completely stopped by clamping the pulmon 
ary artery The method consists of the con 
tmuous v. ithdraw al of blood from a peripheral 
vein, the introduction of oxygen into the 
blood, and the continuous return of the oxy 
genated blood to the animal’s arterial system 
through a peripheral artery 

2 The essential features of the apparatus 
are a pump to withdraw the \enous blood, a 
revolving cylinder on the sides of which the 
blood is oxygenated, and another pump to 
inject the blood into the animal’s artery 

3 The difference between this method and 
those used for the perfusion of isolated organs 
lies in the added technical difficulties entailed 
in the use of small peripheral vessels for the 
perfusion The vessels must be of such small 
size that their ligation does not result in any 
impairment of nutrition or function of the 
tissues supplied by them The use ol such 
peripheral vessels permits the animal’s heart 
and lungs to resume then normal functions 
again after removal of the clamp from the 
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pulmonary artery and the cessation of the 
extracorporeal circulation 

4 Thirteen experiments are reported m 
which this method was employed In these 
experiments the pulmonary artery was com 
pletely occluded for from 10 to 25 minutes, 
during which time life was maintained by an 
ext raco rporeal cirtula tion Tue animals li 1 ed 
24 to 48 hours after the experiment Four 
animals lived from 8 to 23 da>s after the 
experiment Finally, 4 animals lived from 1 
to 9 months after periods, of occlusion of the 
pulmonary artery oi from X2 to 20 minutes 
These 4 animals were normal in ever) respect 
and exhibited no neurological change* 

5 Control experiments performed under 
identical conditions with thecxccption that the 
extracorporeal circulation was not used have 
demonstrated irreparable neurological changes 
with periods of occlusion of the pulmonar) 
arterv of 4 minutes or longer and have also 
shown the impossibility of restoring life after a 
jo minute period of occlusion of the pulmon 
arv arterv 
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THIRTY-THREE PREGNANCIES IN DIABETIC WOMEN 

WILLIAM F MENGER1, M D , and KENNETH A LAUGHLIN, M D , 

Iowa City, Iowa 


T HE association of diabetes and preg- 
nancy is relatively infrequent, and 
there is a striking lack of agreement 
concerning the proper treatment of 
the diabetic Ionian who becomes pregnant 
An additional series of patients, managed con- 
servatively, is reported 
During the 12 year period, July 1, 1926, to 
June 30, 1938, 33 babies were born to 28 
diabetic mothers among a total of 9,105 de- 
livered nomen, an incidence of 1 270 Ibis 
figure is three times greater than that reported 
by Kramer and by Potter and Adair and 
probablv is biased because selected patients 
are rtceivtd from a large geographic area 
The majority of these patients were observtd 
only during the last month of pregnancy , but 
in several instances it was possible to follow 
the individual throughout gestation Their 
ages ranged from 17 to 43 years There were 5 
nulliparae, each of the 23 remaining women 
having been pregnant at least once, and u, 
six or more times 

The diabetes was considered “severe” when 
the daily insulin requirement was 25 or more 
units, and “mild” when it was less than 2$ 
According to this criterion, the classification 
of the diabetes depended upon whether the 
woman was pregnant or had been delivered 
Prior to delivery 21 women had “severe” and 
12 “mild * diabetes Postpartum, only 14 
women could be classed as “severe” diabetics 
Three women were observed in 2, and one 
w oman in 3 pregnancies Tw a of the 3 w omen 
required more insulin during the second than 
during the first pregnancy and puerperium 
The insulin requirement of the 2 other women 
was extremely labile 

CLINICAL FEATURES 

Antepartum In general, the antepartum 
courses were not marked by untoward mam 
festations Two patients suffered from dia- 

fron the Department of OSateltves zsA Gynecology The 
State University of Iowa 


betic coma before term, both were delivered oi 
living children One of these patients had 
severe diabetes melhtus associated with 
diabetes insipidus This combination of preg- 
nancy , diabetes mellitus and insipidus, repre- 
sents the only recorded case of the kind 
(Greene and Gibson) The baby succumbed 
from prov ed intracranial hemorrhage 48 hours 
after a low forceps deliver* at term Another 
patient, whose daily antepartum msulm 
dosage averaged 100 units, had numerous 
hypoglycemic reactions during pregnancy but 
was delivered of a living child One patient 
developed gangrene of the third finger of the 
right hand following a traumatic fracture 
during the sixth lunar month of pregnancy 
Amputation a few w etks later resulted in com- 
plete recovery, and a hve baby was born at 
term Another patient dev eloped h\ drammos 
—2000 cubic centimeters of ammotic fluid 
measured at deliver* —but the babv .weighing 
4,300 grams at birth, survived Eight preg 
nancies were further complicated bv non- 
convulsive toxemia, an incidence of approxi 
mately 24 per cent, which is definitely higher 
than the incidence (8 6 per cent) for the entire 
obstetric service during 1937 This finding 
agrees w ith the recorded experiences of White, 
Hemch and Tillman, Potter and Adair, and 
Joshn There w as no case of eclampsia among 
the diabetic patients 

One patient suffered with severe ante- 
partum pyelitis but was delivered of a living 
child Another patient experienced a few day s 
of mild fever because of an upper respiratory 
infection There was no other febnle reaction 
observed during the antepartum period 
There were several incidental complications, 
such as arthritis, v ancosities, hernia, scabies, 
gonorrhea, and yeast vaginitis 

No abortion occurred in any patient dunng 
her period of observation In order to realize 
a more representative picture of abortion the 
entire reproductive careers of the 28 women 
were analyzed Before the diabetes was recog- 
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nized, there were 84 pregnancies, resulting in 
!5 abortions (17 9 per cent), ro term and 
premature stillbirths (11 9 per cent), and to 
surviving children (70 a per cent), where” 
alter the known appearance of the disease 
there were 39 pregnancies, with rr abortions 
(28 s per cent), t6 stillbirths (41 o per cent) 
and 1 a surviving children (30 8 per cent) The 
probable explanation for the comparative ab 
sence of antepartum complications, such as 
acidosis and coma hypoglycemic shock, fever, 
and abortion, repotted by man> authors 
vi 3 4 S 6 , 11, i", t$) lies in the fact that 
most of the patients first came under oh^erva 
tion late in pregnancy 

Labor There were 28 spontaneous de 
liveries 2 breech extractions, a outlet forceps 
operations and 1 ctsarean seetton All 
operative deliveries were performed because of 
obstetric indications 

Postpartum There was no maternal death 
in 5 patients or 15 3 per cent the postpartum 
temperature rose to 100 4 degrees F or above, 
out in only x instance, or 3 per cent, a low 
lorceps delivery, did the fever persist for more 
than 24 hours 

The observations on this senes of patients 
add relatively little toward solution of the old 
problem concerning the functional activity of 
the letal pancreas m maternal diabetes The 
postpartum maternal insulin requirement re 
mained identical or was decreased m 24 and 
increased m only 9 patients Of these 9 
women none fed her baby wholly by breast 
f 22 P cr «nt fed them bv a combma 
tion of brtast and formula whereas 7, or 78 
per cent did not lactate beyond the first few 
H? da f <# the -4 women with 
identical or decreased puerperal insulin re 

2f nt ’ ls , °u 6 l per cent fed their babies 

wholly or partially by breast, whereas 9 or 37 
K! CC Tj, dld / 0t ,a j tate heyond the first few 
d o little more than suggest 
that the elimination of sugar m the breast milk 
mav serve to decrease the maternal puerperal 
nislitm requirement Although certam authors 
r ’ 'h Si I SI state that lactation in the diabetic 
woman is inadequate 17 of the 27 surviving 
bata. were wholly or partially breast fed 
Babies Twent> seven, or 8r 9,per cent, of 
the babies survived Four of the 6, non 


survmng babies were stillborn and , were 
macerated The non macerated stillborn haW 

D, C1 rt ed I,75 ° ’ n " ! b,rth weights of 

the three macerated babies were 4 84c 1 
and 2,675 grams One baby, w«gW 
pams died 24 hours after birth presumably 
from hypoglycemia although no blood sugar 
determination is recorded No autonsv was 
pc nmtted The sixth fatality involved a x, 8 s o 
gram baby who died 48 hours after a low 
forceps operation terminating a labor lasting 2 
hours and 50 minutes Sufficient mtra 
cranial hemorrhage to cause death was re 
veiled at autopsy Hypoglycemia was sus- 
pected in only *» of the surviving babies, 3 
hours after birth the blood sugar of 1 was 27 
milligrams per cent Fifty cubic centimeters 
of 5 per cent dextrose solution were injected 
subcutaneously with prompt relief The other 
child was given glucose intramuscularly on the 
delivery table, did not nurse well for the first 
few day s and 3 days after delivery was found 
to have a blood sugar of 30 milligrams per 
cent Following further administration of 
glucose it recovered The comparative ab 
sence of hypoglycemic reactions in the new 
born child is probably explained bv the fact 
that blood sugar estimations were not dou« 
routinely Hypoglycemia is admittedly a 
potent danger in children of diabetic mothers 
and recognition of its appearance is. essential 
The birth weights of the 34 babies averaged 
3 «SSi grams, and ranged from 1,750 to 4 843 
grams Labor was induced in ottlv rr cases 
There were no congenital anomalies, none of 
the surviving babies was febrile and all of 
them appeared to have normal vitality 

INDICATIONS FOR OBSTETRIC OPERATIONS 
These patients were managed conservative 
1> and concern was directed toward the 
diabetes rather than toward the pregnancy ^ 
controlled diabetic who becomes pregnant d> 
obstetrical!} speaking a normal woman 
With this principle as a guide none of the 
patients was subiected to induction of labor 
or to operative intervention merely because 
she was diabetic The usual rules of conserva 
Uve obstetrics were followed and interference 
was instituted only for obstetric reasons 
accepted in the non diabetic 
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The choice of the method of delivery has 
received much comment from mam authors 
and cesarean section prior to term is enjoying 
increasing favor (5, 10, n, 13) When done 
on the diabetic pregnant woman the indication 
must be viewed as felal and not as maternal 
Generali} speaking, the advocates of ab 
dominal delivery are in agreement with this 
view Priscilla White is especiall} emphatic 
in her belief that cesarean section is indicated, 
and sa>s, “Prevention of the death and deca> 
of the over ripe fetus of the diabetic mother 
is a challenge todaj to the obstetrician and 
research worker in the field of diabetes 
Premature deliver} of the fully developed 
though chronologicall} premature infant of 
the diabetic mother b> cesarean section is the 
obstetrician’s successful answer to the chal 
lenge ” In her series of 66 personally observed 
patients, there was a fetal salv age of 89 o per 
cent, which may be compared with the fetal 
survival rate, 81 8 per cent, of the present 
senes of patients under conservative manage 
ment Assuming, for the sake of argument, 
the 4 stillborn babies in this scries might have 
been saved b> abdominal deliver}, although 
one of them weighed but 1,750 grams, 32 
otherwise unindicated cesarean sections would 
have been necessarv This seems a prohibitiv e 
price to pa> for 4 babies, especiall} after 
Plass (7, 8) and others hav e rcpeatedl} called 
attention to the fact that cesarean section does 
not in itself conserve fetal life On the con 
trar} , the fetal mortality rate from cesarean 
section alone ranges between 8 and 16 per 
cent 


conclusions 

Ihirty three pregnancies occurring among 
28 diabetic women have been observed during 


a 12 v ear period The incidence of pregnancy 
and diabetes was 1 276 obstetric patients 

Obstetric operations were done only when 
indicated and not because of the diabetes 
Then were no maternal deaths and onl} one 
woman developed a fever which persisted 
more than 24 hours 

Twenty seven, or 81 8 per cent, of the 
babies survn ed 

Although the series is numerically small, 
the figures demonstrate that good results can 
be obtained b} the conserv ative management 
of the pregnant, diabetic woman 
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CONGENITAL BOWING AND PSEUDARTHROSIS OF 
THE LOWER LEG 

Manifestations of von Recklinghausen s Neurofibromatosis 

C GLENN BERBER MA Ml) Cleveland Ohio 


P SEUD ARTHROSIS following fracture 
or osteoclasis during childhood in con 
genital bow ing of the low tr leg has been 
observed frequently (3) Scoliosis (1 
S 10 11) and excessive growth in length of 
long bones ( 3 6, 7 9) have received particular 
attention although no mention of them has 
been made in standard texts on orthopedic 
surgerv or scoliosis The association of pseud 
arthrosis and congenital bowing of the lower 
leg with von Recklinghausen's neurofibroma 
tosis which forms the theme of this article, 
seems thus far to have escaped notice in the 
literature of this countr> as well as that of 
Great Britain 

CASE HISTORIES 

Case i In February 1930 M G an Italian girl 
aged 2 months was brought to the Chanty Hospital 
Dispensary because of a deformity present since 
birth of her right lower leg (Fig 1) The leg was 
acutelv bowed anterolateral)} angle opened back 
ward in its lower third In addition to the bowing 
there was considerable internal torsion There was 
no history of trauma during or following birth and 
except for a number of small areas of dark brown 
pigmentation scattered over her body (Fig 2I she 
appeared quite normal These areas of pigmentation 
were of interest because the mother (Figs 3 and 4) 
who accompanied the child was literally covered 
with neurofibroma molluscum The mother e* 
pressed indifference to these brown spots on the 
child because she said that each of her 5 sons and 
one of her surviving daughters showed more spots 
than the patient and had never suffered any ill 
therebv One daughter aged n years was free 
from these spots In this family there had been 3 
other children prematurely born whose sex had not 
been noted 

Case 7 A brother T G had sustained a fracture 
of his left lower tibia and fibula in June 1027 when 
he was 15 years old This went untreatedfor 8 days 
and was then cared for by the family physician for 
10 months during which period 5 operations were 
performed in attempts to get the bones to heal On 
From the Departments of Anatomy and Surgery (Orthopedic 
<lerv ce) W e tern Reserv e Univers ty a d the Uoiv at v Hospitals 


March 21 1928 this brother was seen in the fracture 
clinic, and referred to the orthopedic service His 
left lower leg was somewhat swollen red and pre 
sented two discharging sinuses There was non 
union of the bones of the lower third of his leg 
Flexion contracture of So to 00 degrees was present 
in the left knee Roentgenograms since destroyed 
showed two small sequestra On March 2J 192S 
sequestrectomy and curettage were performed 
Healing of the bones and operative wound was not 
complete until June 29 1929 Good function with 
out symptoms continues to the present time 
A notation on the house record of this boy talk 
attention to a deformity present since birth of the 
left side of his chest and also to a flabby dull 
brownish colored tumor pre ent in the usual po ltion 
of the left nipple The significance of these facts is 
now evident , , 

M G (Case 1) had been brought to the dime to 
have the deformity of her leg corrected Her family 
felt that some sort of operation should be done Uper 
ative intervention seemed inadvisable lor the loiiow 
ing reasons There was at that time under our can 
child (M M ) on whom several unsuccessful «er 
ative attempts the last one by myself had 
made to obtain union in the lower tibia and fibula oa 
which osteotomy for correction of anterior bow n 
bad been performed .» 19 > TmoUkt m.ttKoJ 
pscudarthrosis of the lower leg following osteotomy 
in nonrachitic children remained vivid in ray 
memory A review of the literature at the 
offered no helpful suggestion on the cour e of tre 
ment to be followed Consequently UGstmm 
was persuaded to see what improvement ir b 
obtained b> daily manipulation , . j 0 

On June 23 19JO the patient ^ beginning ^ 
walk When seen again on September 6 1930 
tracing of the deformity compared wrth on m 
S months previously showed some i^pro ement^ 
the degree of curvature Roentgenograms m ^ ^ 
September 8 193° (F’g 5* s &°' v " te , the 
deformity then present u °" S un 

patient was walk.ng well the *(o«n ty vvas^ ? 
changed She was not seen aga operation for 
1032 when the family w as advised that op ’ t be 

correction of the existing deformity should no 
attempted until after adolescence 

The tendering of this advice vvas the con* 
quence of hearing a paper on June 17 w 
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Tig i, left Photograph of M G showing present lower leg deformity 
Fig 2 Photograph of MG showing pigmented shin areas associated with \on 
Recklinghausen s disease 


bv Dr Wallace Cole, at the meeting of the 
American Orthopedic Association, in Toronto, 
entitled “Congenital Non union of the Tibia ’’ 
Cole pointed out that c\ en though bony union 
may occur early and seem quite firm and ade 
quate physically as -well as roentgtnographi 
cally for a considerable period of time follow- 
ing osteotomy or fracture during childhood in 
congenital bowing of the lower leg, pseudar- 
throsis may later develop for no apparent 
reason After adolescence operative correc 
tion was more successful for deformity and 
non union (2) 

Figures 6 and 7 show the degree of deformity 
recorded by roentgenograms made on Februarv 6 
1034. and Figure 8 shows the condition on July 5 
1938 Figures 1, 2 and 8 illustrate the deformity 
and the associated pigmented shin areas as they now 
appear In addition to the bowing the right leg is 
approximately yi jnch shorter than the left No 
apparent functional handicap exists, and although 
the end result here obtained faib to meet orthopedic 


ideals, it far surpasses the end results obtained in the 
3 cases which follow 

CASt 3 M M an Italian girl was admitted to 
the orthopedic department on November 16 1922 
when she was 2 years old because of a deformity 
present since birth, of her left lower leg Her father, 



Figs 3 and 4 Photographs of front and bach of M G ’s 
mother Degree and extent of neurofibroma molluscum 
have not changed since M G was first seen in 1930 



620 


SURGERY GYNEC0L0G\ AND OBSTETRICS 



Fig S Fig 6 Fi" 7 Fig 3 


1 1 Roentgenogram of M G to show condition of tion of deformity of both legs on February 6 19 34 at the 
lefornrity as it appeared on September 8 1930 at the age age of 3 > ears 2 months 

of <j months fig 8 Roentgenogram of M ( to show condition of 

figs £> and Roentgenograms of M C toshowcondi deformit) on July 5 1938 at the age of 8 years 7 months 


mother and 6 siblings were living and well The 
patient had been breast fed for 15 months began 
walking at 20 months and except tor an occasional 
cold and ome stomach trouble had been well 
Examination showed a marked anterolateral bow 
mg of the left leg in its lower third I hysical exam 
mation and roentgenograms of knees and wrists 
showed no evidence of rickets 
On November 17 1912 osteotomy of the left 
tibia and fibula at the site of the deformity was per 
formed and a plaster ca<t applied Postoperative 
roentgenograms howed the deformity to be well 
corrected with the fragments in good positron and 
alinement On Januarv 2 1923 the plaster cast was 
removed the operative wound was well healed bonv 
union was quite firm and the deformit) hadappar 
entlv been corrected A hort walking pla ter was 
therefore applied Three weeks later the foot and 
lower leg were in good po ition bonj union was 
firm and the deformitv remained corrected Mas 
sage to the foot and lower leg was prescribed twice 
dailj and the patient began walking in 2 weeks 
On Jul) 7 1923 when she was next seen the de 
formit) had begun to recur and a brace was applied 
B> Februarv 5 1924 the deformit) had recurred 
and she was admitted to the ho pital for operation 
The ends of the bones were freshened and a new 
plaster cast applied On May 21 1924 sbe was 
readmitted to the ho pital because the deformit) 
had increased The following day resection of un 
united fracture of the left lower leg was performed 
Fibrous tissue was removed and the laterally over 
riding fragments of bone ends chiseled away Fair 
approximation of the ends w as obtained On June 
1924 the patient was discharged from the hospital 
wearing a plaster cast 


In spite of phv sical and roentgenological evidence 
of favorable progress for a time and the contiououi 
application of supportive apparatus for 3 years and 
2 months pseudarthrosis with deformity again de 
veloped On July 18 1927 open reduction of the 
left tibia was performed The ends of the tibia were 
removed and the stumps tied in apposition with 
chromic La t gut passed through drill holes On 
August 1 1 the wound was clean and entirely healed. 
On September 27 the patient began to walk with the 
cast still on the leg On December 10 the cast w 
removed There was still some motion of the trig 
ments though the position was good A new 
was applied On May 19 ig S a brace was applied 
On August 10 1929 the patient was walking with a 
short brace There was non union in the lower third 
of her leg The distal fragment was pointing later 
all) and postenorlv On September 22 1930 
following x ray report was made Left tibia an 
fibula show old ununited fracture of tibia about 3 
inches above the ankle with fragments in apposition 
but with marked outward and posterior angulaiio 
There was spiral bowing of fibula at the same lev 


vith no evidence of fracture 
On August 27 1031 a massive bone onlav gran 
he last operative attempt to obtain bon) union ' 
performed The area of pseudarthrosis was expo ^ 
ind just enough of the bone ends resected 
:orrection of the deformity Two full thick 
; rafts obtained from the right tibia placed > 
ongitudinal grooves extending well bey ondt 
ure line of both tibial fragments The P, 
m opposite sides of the tibia were e ^ UT , » e 

bromic cdtgut ties encircling them and the b 

ragments Bone chips obtained in maxing 
;rooves were placed alongside the grans 
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Fig 9 Photograph showing deformity of M M ’s leg 
with operauve wounds Scar over right tibia shows site 
w here tibial graft w as remov ed ,,,,,,, „ , , 

Tig 10 Roentgenogram of both of M M s legs Right 
tibia and fibula show good mineralization Note scars of 
interrupted growth in lower tibia Left tibia shows osteo 


porosis with greater demineralization at lower ends which 
show the scars of interrupted growth sclerotic bone sur 
faces at the site of osteotomy and retarded growth in all 
dimensions 

Fig 1 1 Photograph of M M show ing cate au lait spots 
characteristic of von Recklinghausen’s disease 


On August 29 1931, a roentgenogram showed 
that the grafts were holding the bones in good posi 
tion and alinement On September 19, a roentgeno 
gram showed the graft and fragments m good posi 
tion but there was still no callus On September 30, 
a roentgenogram showed that the graft and frag 
ments were stiff in good position and there was now 
apparent some ev idence of callus Reapplication of 
casts at regular intervals continued until March 29 

1932 

The patient did not report to the clinic as directed 
and was not seen again until August 23, at which 
time bony union was still lacking She has been seen 
occasionally during the past 6 years Figures 9 and 
10 show the condition of her leg at the present time 
The left leg now measures 27 yi inches, the right 30 
inches For the past 2% years she has preferred to 
hobble about without any supporting appliance 
Permission for further operative intervention has 
been refused 

Figure n shows the pigmented skin areas of chest 
and abdomen These areas are present to a lesser 
degree in other parts of the body The area beneath 
the left nipple is very deeply pigmented The shad 
ovv at the umbilicus is intensified by brow n pigmen 
lation extending to its depths and somewhat irregu 
larly bevond its borders 

The only other member of the family allowing 
examination was the father who has a number of 
small pigmented skin spots scattered irregularly over 
his body, a few of which are elevated from the sur 
rounding surface, two of these spots are peduncu 
latcd Several small round lumps can be felt m the 
skin but a diagnosis of von Recklinghausen s disease 


here would be presumptuous The mother likewise 
presented suggestive evidence of the disease She 
refused examination but there were a few brownish 
nodules visible on her face and neck and a patch of 
pigmented skin about 2 to 4 centimeters m diameter 
was plainly visible through the stocking on her right 
lower leg 

For the patient herself now well bevond the age 
of puberty , there is hope of successful bony union 
provided fixation of the 2 ends of the tibia is per 
mitted 

Case 4 AT (Figs 12, 13 14 and 15) a Hun 
ganan girl aged 14 years was born with a crooked 
nght leg Her mother died from uterine hemorrhage 
following an interrupted 3 months pregnancy when 
AT was 3 years old Three sisters are living and 
well The father (Figs 16 and 17), now 49 years of 
age presents a typical picture of von Reckling 
hausen s neurofibromatosis, ev en to the frequently 
associated scoliosis 

A consultant recommended that AT’s leg be 
straightened by an operation but that this should not 
be done until she was 3 or 4 months old Osteoto 
clasis of the nght lower leg was performed therefore 
at the age of 4 months, but both tibia and fibula 
failed to unite The hospital record states that on 
admission the degree of atrophy and deformity mdi 
cated amputation On January 24, 1927, the nght 
lower leg was amputated 

Although a diagnosis of v on Recklinghausen’s dis 
ease was not stated in the hospital record, some of 
the skm lesions seen in the accompanying photo 
graphs were thus described “On the anterior sur 
face of the right shoulder is a raised red lesion about 


622 


SURGERY, GYNECOLOGY 


and obstetrics 




and* lv 5 , S°AT ° f Iuml> , ar v «“bral column 


J*! e \ hfW dollar prc ent since birth It is 

bright red slightly spongy and quite sharply de 
nned Two large pigmented mvi are seen on the 
right side of the abdomen and 3 or 4 small ones on 
tne back The left shoulder shows a small pea sized 
papule similar to that on the right shoulder The 
abdomen shows mans scattered dry pinhead sized 
red papules The skin lesions as they now 4ppear 
excepting color variations are well illustrated in 
I igures 13 and 14 Figure 15 show congenital 
anomalies in the lumbar spine and sacrum and some 
structural change in bone and soft tissue 

Casf 5 H L 1 is a Bohemian girl now aged 8 
years Despite full term normal delivery and a birth 
weight of 7 Yi pounds she presented a congenital 
deformity in the lower third of the right leg (Figs 
18 ig 20 and 21) The mother 2 sisters and 2 
brothers are living and well One brother born with 
a pyloric stcno is for which a successful operation 
was performed during the second or third week of 
his life died from osteomyelitis at months 
Another child was born dead at 8 i months The 
father is living hut is somewhat disabled from a 
severe bronchitis 

There is no evidence of rickets in the patient 
history She began to walk at about the age of one 
>ear At 18 months a fall to the floor while walking 
caused an mjurv to her deformed leg The doctor to 
whom she was taken at the time found nothing 
more than a sprain so he strapped the leg with adhe 
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Tig 16 left Photograph of AT s father Neurofibroma molluscum and pig 
mented skrn areas quite definite 

Fig 17 Showing back of A T s father with typical cafe au lait spots and ncuro 
fibroma molluscum Note degree and extent of associated scoliosis frequently present 
in von Recklinghausen s neurofibromatosis 


si\ c plaster For the follow mg 3 or 4 months, during 
which time the father attempted to care for the leg 
by repeated adhesive strapping there was a gradq 
ally increasing deformity accompanied by pain, 
swelling, and disability 

The child was then taken to Dr T A Willis who 
found an unumted fracture at the site of the injury 
A plaster cast was applied and with renewals at 
regular intervals was worn for 2 yi years without 
benefit On August 19, 1934 when the patient was 
4 years old a bone graft operation was performed 
Casts and braces have been worn continuously since 
that date 

Figure 22 shows the roentgenograph ic appearance 
of her leg 2 days before operation and Figure 23, 3 
day b after operation In Figure 24 a roentgenogram 
made 1 vear and 4 months after operation, union of 
the tibia is still wanting although the fibula has 
united An interval of 2 vears and 6 days elapsed 
from the time this roentgenogram was made until 
the most recent one (Fig 25) was obtained This 
shows that firm bony union is non present in the 
tibia as well as in the fibula Manual examination 
and also the ability of the leg to withstand the entire 
body weight are further proofs of bony union Be 
cau<e of the marked angulation and the degree of 
sclerosis present in the tibia however, supportive 
apparatus lor weight bearing is being continued 


The association of congenital bow leg, 
pseudarthrosis, and von Recklinghausen's dis- 
ease has heretofore escaped attention but m 
the cases just presented the association is 
unequivocal In the 4 girls bow mg of the low - 
er kg was present at birth Pseudarthrosis 
followed fracture in one, osteoclasis in another 


and osteotomy in a third In one girl, Case 1, 
fracture and operative intervention have thus 
far been avoided In the single male, T G , 
brother o( M G , Case 1, definite evidence of 
deformity prior to fracture is wanting 

In the one family, the mother (Figs 3 and 
4) and 7 of S surviving siblings present typical 
lesions of the disease In another faimtv, the 
father (Figs 16 and 17) shows external lesions 
m addition to the frequently associated 
scoliosis 

The evidence thus far advanced, though 
quite definite, might rightly be questioned as 
being conclusive for the thesis here proposed 
The addition of these 5 cases to the 1 atypical 
and 9 typical cases already reported by Robert 
Ducroquct should dispel any doubt Thirteen 
of 15 cases disclose a definite and identical 
etiology which is convincing even for a rare 
disease The following is a brief review of 
Ducroquct's cases 

Pen , 10 years We have no information on the 
father The mother recalls a birth injury having 
provoked fracture The child shows all the sy,n, o! 
a definite fibrous pseudarthrosis She is covered 
with pigmented «pots— “cafe au fait " \Vc have 
attended this child for 3 vears fhc bones of the 
limbs have developed though union has never 
occurred 

Hen, 14 years The mother v ho rtfu*<-s to be 
examined attributes the fracture, which did not 
unite, to obstetrical traumati m The child has a 
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Fig jo left front view of II L to show pigmented 
areas on trunk 

Fig 21 Back view of HL to show pigmented areas 
Scoliosis functional 

typical pseudarthrosis with fusion of fibula to tibia 
He has been operated on 6 times one operation 
being a penfemoral sy mpathectomv He is covered 
with caft au last pots He has never watked with 
out support 

Cos 65 years Heredity unknown but his father 
had the same affliction a pseudarthrosis which dated 
from birth at which time he had a broken leg Pa 
tient pre ents a ty pical pseudarthrosis He was not 
operated upon A diagnosis of typical von Reckling 
hausens disease was made Iatient was covered 



Fig 22 Fig Fig 24 ^ig *5 

Tig 22 Roentgenogram of H L s right leg August 19 Fig 24 Roentgenogram December ji 1936 ofngbt eg 

1935 shoving deformity and non union of tibia to show condition 16 months after operation .,i t _ 

big 23 Roentgeno 0 ram August 24 1933 of right leg Tig 25 Roentgenogram December 17 19J 8 01 8 

after operation to show present condition 
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with pigmented areas and had cutaneous tumors, 
showing numerous neuromas 
\a 4 ]/ 2 years Mother who was covered with 
multiple spots refused to be photographed Birth 
was normal Mother thinks that a fracture origi 
nated then and nc\ er healed There is ty pical tibia 
fibula fusion Patient s body is covered with pig 
mented spots 

Br 3 3 ears No family history is given He 
shows definite pigmented areas m the skin and mal 
formation of the left tibia 
Bernard 4 K years Bod> is completely pig 
mented The mother is 3 \ ears old He presents 
a typical neurofibromatosis 
lifer, 12 \ears The mother presents numerous 
spots He has a congenital deformity of the tibia 
and multiple cafe au lait spots are noted The 
mother thinks the deformation is increasing At 
examination, the deformation showed an angle open 
behind \ rav film shows posterior thickened area 
Tardi , 5 sears The mother presents certain 
cafe au lait spots Definite deformation from birth 
has been present m both tibiae w hich has been grow 
ing worse Osteotomy has been suggested The two 
tibtae are much curved inward and open behind 
there is a pol> cystic condition in the area of defor 
mation X ray films taken after 2 3 ears show the 
condition slightly worse 

Thon , 37 j ears There is present a congenital 
bowing of the leg with great shortening (20 centi 
meters) Delaved labor is noted in historj Isolated 
spots are present on the atrophied limb X ray 
films show shortening with a bowing of the tibia for 
ward 

Cro 2 3 cars Patient was born with a tibial de 
formity Examination shows congenital pseud 
arthrosis in both bones of the leg confirmed bv the 
x rav The bod> of this infant is covered with spots 
which seem to be becoming darker 
Div Be cite, to recall it, the onl> case m which 
we have not been able to obtain any cutaneous evi 
dence, pigmentary, or any growth associated with 
this congenital tibial lesion 

In these observations we see that among 
7 patients a pseudarthrosis occurs in 5 and in 
1 a congenital bending One other patient 
showing congenital bending has a mother who 
suffers from ion Recklinghausen’s disease 
Finally, in the last case of bending we find the 
marks both in the child and in the mother 
Because of the same family historv, it ap 
peared logical to M Ducroquet to combine 
these tibial deformities with pseudarthrosis 
A tibia which is congenitally deformed or 
bent or shows a pscudarthrosis may be a sus 
picious indication of von Recklinghausen’s 
disease This association has appeared so con 
sistcntly that M Ducroquet believes it possi 


ble that in the isolated instances where neuro 
fibromatosis is not definitely' mentioned, it 
would be possible, nevertheless, to find mam 
festations of von Recklinghausen’s disease 
within the third or fourth generations 

The hereditary nature of von Reckling- 
hausen’s disease has been known for a long 
time but M Ducroquet has verified it and 
brought new observations There is one 
family in which the grandmother, the mother 
and the daughter had all 3 signs, namely, 
bowed tibiT, cafe au lait spots, and neuro 
fibromatosis with accompany mg scoliosis In 
another instance the daughter shov 1 1 isolated 
spots and scoliosis, and the mother pm "nted 
the complete manifestations of cutar~ " 
tumors, neuromas, and pigmentation 

SUMMARV AND CONCLUSIONS 

Added to M Ducroquet’s cases are 5 cases 
in 4 of which definite bending of the lower leg 
is know n to hav e been present at birth In one 
case, that of MG, fracture and operative 
intervention have been avoided and no func 
tional handicap exists In this case some lm 
provement in the degree of angulation has 
taken place with growth Osteotomy, osteo- 
clasis, and fracture were each followed by 
pseudarthrosis in 3 cases Pscudarthrosis fol 
lowed fracture m the 1 case in which no his 
tory of bending could be obtained 

AU of the cases here reported show typical 
lesions ol von Recklinghausen’s disease In 
the one family in which congenital bowing 
occurred in one girl and pseudarthrosis follow 
ing fracture in a brother, 7 of 8 surviving 
siblings show tyqucal skm lesions and the 
mother is literally covered with neurofibroma 
molluscum 

In one child on whom osteoclasis was per- 
formed for the correction of bow leg, deformity 
and disability necessitating amputation fol- 
lowed In addition to the typical skm lesions 
this child also presents congemt il anomalies 
of her lumbar spine including a scoliosis Her 
father shows the widely scattered skm lesions 
of von Recklinghausen’s disease and the fre 
quently associated scoliosis 
Roentgenograms of the long bones, skull, 
and pelvis show no cysts in either the children 
or parents so examined 
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The association of pscuclarthrosis with con 
genital bowing of the lower leg in childhood 
has been recognized and accepted bj a few 
orthopedic surgeons, though published refer 
ences of actual cases do not appear in the liter 
aturc of this countr\ 

The association of congenital bow leg 
pscudarthrosis and von Recklinghausen s 
neurofibromatosis has heretofore not been 
recognized, but that such an association docs 
exist cannot be disputed on the findings of the 
cases here presented 

Associated c>stic bone changes seldom 
accompan} the condition In onl> one case 
that of Ducroquct s ( lardt ) there is in the 
area of deformation a pol>c>stic condition 
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The association of pseudarthrosis w ith con 
genital bowing of the lower leg in childhood 
has been recognized and accepted b> a few 
orthopedic surgeons though published refer 
ences of actual cases do not appear in the liter 
aturc of this countn. 

The association of congenital bow leg 
pseudarthrosis and \on Recklinghausen s 
neurofibromatosis has heretofore not been 
recognized but that such an association does 
exist cannot be disputed on the findings of the 
cases here presented 

Associated c>stic bone changes seldom 
accompanj the condition In onI> one case 
that of Ducroquet s (Tardi ) there is in the 
area of deformation a pol>c>stic condition 
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Normal fa«cial covering— one Ja>er of meso 



Figures, i and 2 and in its simple form is a 
single la\er of flattened cells 
It must be remembered that these tissues 
arc of much smaller and more delicate arrange 
ment than the sjnovial linings, of larger 
cavities such as in osseous joints the pen 
toneum and thorax Hence thc\ are much 
more difficult to show histologicall) and their 
stud\ must be closelv correlated with their 
function The origin of the cells lining these 
gliding joints is from the connective tissues 
as are other s\novial membranes lining the 


joints referred to The function of the sjnovial 
membrane in all these locations is to permit 
this gliding or rotator) motion between adja 
cent tissues 

Hyperplasia of the mesothehal cells lining 
the fascial joints (Figs 3 and 4) maj indicate 
a proliferative reinforcement in response to 
abnormal strain or to altered secretions from 
inflammation This hyperplasia ma\ inter 
fere with normal nerve and blood vessel func 
tion without other clinical evidence of inflam 
mator) reaction \\ ith associated rheumatic 




F ‘g 3 Case I plantar fascia Hyperplasia of fascia] 
mesotneuum (lower power) and myosynovitis 



Fig 4 High power of Figure 3 Note excrescences ef 
mesot helium 
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tig < Case 4 fascia lata Calciiic deposits scattered 
through the fa cm 

In still other conditions— as lymphatic 
elephantiasis the abnormal strain on the 
fascia produces various types of degeneration 
as extravasations of lvmph deposits of blood 
crystals and calcific deposits from ruptured 
capillaries ami h mphatics 

Figure S from Case 4 shows calcific deposits 
scattered through fascia lata 

Case 4 M I Female aged 28 referred for 
surgical treatment b> Dr C Whitnej Banks had a 
bilateral enlargement of thighs and both loner ex 
tremitics of 14 \ears duration L clinical diagnosis 
of ly mpbangicctatic elephantiasis was made Fascia 
lata biopsj specimen was obtained at the time of 
modified Kondolcon operation October 17 1948 
incision from high on the left buttocks to bey ond the 
left ankle Living fascial sutures left attached at 
one end used to approximate partialis the fascial 
surfaces before the skin was do ed Similar opera 
tne procedure on the right extremity and buttocks 
on October 27 1938 Follow up for over 10 months 
with a clinical and cosmetic result highly satisfactory 
to both the surgeon and the patient 

In cases of long continued trauma as in 
various occupations actual bonv plates are 
formed in the fascia as shown in Figure 9 
from Case 5 

Cases Wale aged 19 student was a strenuous 
athlete especially in baseball He had a circum 


scribed area on the inner aspect of the thigh which 
had been present about a year \ clinical diagno is 
of myositis interstitialis ossificans was made (Re 
ported through the courtesy of Dr ( eorge Savpol) 

As a result of the anatomical roentgeno 
graphic and biomechanical studies previous!) 
reported and confirmed by the histopatho 
logical studies mentioned wc believe that 
fascial pathology often reveals the true cause 
of radicular muscular pain It would seem 
that many cases not previously diagnosed 
may well be designated my osy no vitis or fas- 
cial adhesions "Moreover, there is reason to 
believe that the temporary success in some of 
these cases by massage and manipulation may 
be explained b\ the freeing of agglutinated 
fascial surfaces the releasing of secretions, or 
by breaking adhesions rather than by chang 
ing the anatomical position of osseous struc 
turcs The correlation of these studies tend 
to clarifv the clinical management of patients 
suffering from pathological involvement of 
fascial planes 

In selected cases pncumofasciograms are 
used in an attempt to localize the patbologv m 
addition to biomechanical measurements 0 
the range of motion of the involved joints 
These measures combined with very c ? r “ u , 
clinical study of the patients have been found 
of value in localizing the pathology "” c 
operativ e procedures are indicated cither o 
the fascial or osseous structures they are com 
btned with the removal of biopsy specimens 
for pathological, and when possible, for m> 
mechanical studies 
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Fig S a-ww 4 nscia taia uiicuic depo it* scattered 
through the fascia 

In still other condition;,— as lymphatic 
elephantiasis the abnormal strain on the 
fascia produces various types of degeneration 
as extravasations of Ivmph deposits of blood 
crystals and calcific deposits from ruptured 
capillaries and lymphatics 

Figure 8 from Case 4 show s calcific deposits 
scattered through fascia lata 

Cast 4 M F Female aged 28 referred for 
surgical treatment by Dr C Whitne> Banks had a 
bilateral enlargement ol thighs and both lower ex 
tremities 0/ 14 years duration \ clinical diagno is 
of fymphangiectatic elephantiasis yyas made Fascia 
lata biopsy specimen was obtained at the time of 
modified Kondoleon operation October 17, 1938 
incision from high on the left buttocks to beyond the 
left ankle Living tascial sutures left attached at 
one end used to approximate partially the la cial 
surfaces before the skin was closed Similar opera 
live procedure on the right extremity and buttocks 
on October 27 1938 Follow up for over 10 months 
with a clinical and cosmetic result highly atisfactory 
to both the surgeon and the patient 

In cases of long continued trauma as in 
various occupations actual bony plates are 
formed in the fascia as shown in Figure 9 
from Case 5 

Case 5 Male aged 19 student was a strenuous 
athlete especially in baseball He bad a circum 


graphic and biomechanical studusj 
reported and confirmed bv thi h 
logical studies mentioned v\c \ ' 
fascial pathology often reveals th< t 
of radicular muscular pain It v 
that many cases not previou h 
nuv well be designated mvosynmi 
cial adhesions Moreover, there is 
believe that the temporary succe 1 
these cases bv massage and mampul 
be explained bv the freeing of 1 
fascial surfaces, the releasing of c 
by breaking adhesions rather th r 1 
mg the anatomical position of 0 
tures The correlation of the l tfi 
to clarify the clinical management 
suffering from pathological lmolv 
fascial planes 

In selected cases pneumofaccio r 
u«ed m an attempt to localize the pat* 
addition to biomechanical mea un 
the range of motion of the involvi 
These measures combined with ur 
clinical study of the patients have 1 < 
of value in localizing the patLo'o^,' 
operativ e procedures are indicated 1 1 
the fascial or osseous structures tin 
bintd with the removal of biop ^ » 
for pathological and when po sif > 
mechanical studies 
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TABLE III — TOXIC MANIFESTATIONS 



and intrapartum infection Kitcr 42 hours of labor 
he was delivered by forceps of a 10 pound stillborn 
fetu 1 ' Temperature rose rapidly to 103 degrees 
Sulfanilamide therapy was discontinued when only 
60 grams had been given because of very marked 
c>ano is hvperpnea and diarrhea On the fourth 
da\ temperature rose to io> 4 degrees and the patient 
became comatose Blood culture showed hemoljtic 
streptococcus Necropsy showed gangrene of the 
uterus with pelvic peritonitis 

R D colored primipara aged 27 > ears was ad 
mitted to the hospital on January 7 1938 in shock 
w ith a diagnosis of incomplete abortion The % agina 
was packed and the uterus was emptied later ChiU 
with a rise in temperature to 104 6 degrees followed 
promptlv She received 365 grains of sulfanilamide 
Four blood cultures were negative She died on the 
nineteenth da\ Necropsy revealed septic endome 
tntis with septic thrombophlebitis of both ovanan 
veins 

B R quadnpara aged 28 > ears was admitted to 
the hospital on August 2Q 1938 with a diagnosis of 
incomplete abortion temperature 102 6 degrees and 
pelvic peritonitis A few da> s later she bled profusely 
passed some tissue and the temperature fell to nor 
mal later spiking and associated with repeated chills 
The uterus was not entered Large doses of Sul 
lamlamide totaling 1210 grains were given in 14 
da)s Several blood transfi sions totaling 3,00 cc 
were given Repeated blood cultures were positive 
for Streptococcus hemol>ticus group C Necropsy 
showed infected polvpoid placental tissue acute 
vegetative bacterial endocarditis and a nders 
thrombus at the bilurcation of the aorta This case 
will be reported in detail in a later communication 

In only one of these cases was sulfanilamide 
therapy adequate In 4 cases it was discon 
ttnued for what was thought to be good rea 
son, or not begun soon enough Probably we 
can not expect a good therapeutic result from 
chemotherapy m the presence of pelvic ab 
sccss, pelvic thrombophlebitis, retained pla 
cental fragments, and bacterial endocarditis 


TOXIC UtNOXSTUiONS— TUBE III 
There were no deaths due to sulfanilamide 
therapy In about half of our cases some tone 
s> mptoms appeared, occurring more often and 
to greater degree in those receiving the higher 
dosage However no delinite correlation be 
tween the amount of the drug and the occur 
rcncc or severitv of the symptoms could be 
made While less than 40 grams of sulfamla 
mide produced toxic s> mptoms in some cases 
in other instances more than 500 grains did 
not Sulfanilamide was discontinued in 16 
cases because of se\ ere toxic manifestations 
C\ anosis possibly represents pigmentation 
and has nothing to do with the oxygen cam 
mg po w er of the blood Tirst noticed in patchy 
blue areas about the cheeks and hps, it rapidlv 
becomes generalized We have seen it occur 
after 20 grains had been taken and occasion 
ally diminish and even disappear though large 
doses of sulfanilamide u ere being given \s a 
rule it appeared on the second day of treat 
ment, and persisted for 3 days after the dag 
had been discontinued It may occasionally 
interfere with accurate determination of hero 
oglobm by the colorimetric method, and er> 
throcy tc counts must be relied upon whenothcr 
methods ot estimation are not available 
We look upon nausea and vomiting as of 
gastro intestinal origin, though it may be cer 
cbral Diarrhea apparently not due to irnec 
non has been reported by Lockwood, Cobum 
and Stokingcr we have noted it m & cases 
btgns of cerebral irritation were dizzinc s 4 
cases headache 10 eases and d row sine w 
semi stupor disorientation, excitement or ner 
vousness in 10 cases In 3 of these casts 


ceding was difficult . 

Wc have found it difficult to identify drug 
ever bevond quistion in more than 3 
Hicre w ere 9 other cases m which it appeana 
lheH 'six of these patients were receiving 
arge doses of sulfanilamide The diagnosis 
Irug fever was made, when after a long 
>nle or low febrile period of 5 to 7 
emperaturc rose without corroborative 
lence of increased puerperal infection an ^ 


Slow anemias vv ere common In many^ cases 
leucocy tosis diminished or disappeared 0 
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TOVIC SI XNlFEST VHONS — TABLE II, 

S,“~iF«S= 

“*^Ss 

no '‘te-” '!r 500 i" 

, d " as d ' s “”>'nufd in ,6 
c| an™ ° f U Cre “”“ c ma "'f«‘st,on S 
i as nn,S^l b A:? r “ C ." tS P-S-emaDon 


Sr;SS.S'W fc 

muted to the r hospu r aUn a Tan aSed 22>ears was ad men/^trp 03 ^ 00 the second da> of treat 

».th , du S no, ls ‘ Xtmp JSKk. '«!*“ !h “ l hid Li , PCrS ' S,cd '° T 3 da ' s a,ttr lh = <N 

« as packed and the uterus was m , discontinued It ma> occasionalh 

promntlv* L". tempcrature to lo^degtees follo^ed aCCurate determination of hem 

Four blood cult u res' were^i* 8 ? ,n * of '“Ifrmlamufc thra!^™ th f Co!on ™ ctr ' c method and er) 
nineteenth da\ \ecroDsv r gat, \ e , She died on the mf ?^ e 000015 must bereheduponwhenotli( 

S£ «* tes^jss--* « «■** 
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incomplete abortion ten,L„t uh a diagnosis of 
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passed some tissue and the sheb,ed Ptafuseh 
"Ml later spiVtne and , e ? p "f ,ure "> "<* 

The uterus»as S "t e“,Sd" 1 I " , ‘ hre f e »t'dch,lls 
fanilamide totalinc , ato Large doses of s “> 
d*>a Several blood tragus, on’s 'lo!!,*"'" “ >« 
?«e given Repeated blood ‘ taIing 3 700 cc 
for Streptococcus hemnK Mr.,c U tUrCS " erc P° slt >vc 
showed infected polj-po'd placen°t^ F iNecro P^ 
vegetative bacterial endor^f tlssue acute 
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------ ““‘«»uuii are not available 

we look upon nausea and vomiting as 0 
gastro intestinal origin though it mav becer 
eoral Diarrhea apparentlv not due to infer 
tion has been reported by Lockwood Coburn 
and Mokingcr, we have noted it in 8 cases 
Signs of cerebral irritation were dizziness 4 
cases headache, 16 cases, and drowsiness 
semi stupor disorientation excitement or ner 
vousness in 10 cases In 0 of these cases 
feeding was difficult 

A\c have found it difficult to identify drUj, 
fever bejond question in more than 3 cases 
I t i Fe Were p ot ^ er cases in which it appeared 
likefy Six of these patients were receiving 
large doses of sulfanilamide The diagnosis of 
drug fever was made when, after a long afe 
bnle or low febrile period of 5 to 7 dajs the 
temperature rose without corroborative evi 
dence of increased puerperal infection and the 
drug was stopped fever abated in a daj or 
two 

Slow anemias w ere common In man) cases 
leucocj tosis diminished or disappeared dunn* 
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treatment, but this was attributed to control 
of the infection Acute hemolytic anemia oc- 
curred m 2 cases and yielded rapidly to treat- 
ment Since this toxic manifestation is of 
great importance as it may cause death, these 
cases are reported in. some detail 

Case x W H was admitted on December 22, 
1938* with a diagnosis of threatened abortion, 4 
months Hemoglobin was 72 per cent, Sahfi, red 
blood cells, 3,800,000, white blood cells, 11,000, 72 
per cent polymorphonuclears \ agtnal swab showed 
gram negative intracellular diplococci 

Bleeding stopped soon after admission, and fever 
occurred on December 27, rising to 103 8 degrees 
on December 28 and 30, with severe remissions Four 
doses of sulfanilamide, each 30 grains, were given on 
December 30 and one dose of 30 grains the next 
morning a total of 150 grams 
The next day she nad a chill became extremely 
toxic, occasionally disoriented, \ omited and became 
drowsy and jaundiced Hemoglobin dropped to 38 
per cent Sahli Her blood showed 83 units for the 
icterus index, an immediate direct \an den Bergh 
reaction, 5 o milligrams of bilirubin 64 2 milligrams 
of urea, and 194 milligrams of cholesterol The urine 
of January 2 was positive for bile b> the foam test 
A later specimen showed a slight amount of bill 
rubm increased amounts of urobilinogen, and mark 
edly increased amounts of urobilin The severe 
anemia was accompanied by marked leucocytosis, 
up to 60,000 and nucleated erythrocyte and imma 
ture leucocyte forms Later reticulocytes up to 5 
per cent were noted 

She aborted a macerated fetus on January 4 1939 
Jaundice, drowsiness, and vomiting continued for 3 
or 4 days, subsiding slowly Treatment included 
high carbohydrate, low fat diet, and repeated blood 
transfusions Marked improvement occurred on 
January 10, and she was discharged in good condi 
tion on January 18 

Case 2 M C a colored multipara aged 30 years, 
was curetted on January 9 1939 for incomplete 
abortion with temperature 100 degrees pulse, 100 
red blood cells, 4 200000, hemoglobin 72 per cent 
Sahli On January 11, temperature rose to 104 
degrees, and 120 grams of sulfanilamide were given 
on that day, and the next On the third day when 
300 grams had been given her temperature fell to 
normal, but hemoglobin was found to be 32 per cent 
Sahli and red blood cells 2 030 000 This severe 
anemia was not accompanied by nausea, vomiting 
or jaundice However, urinalysis showed increased 
amounts of urobilinogen and greatly increased 
amounts of urobilin On January 17, icterus index 
was but 3 units Repeated blood counts show ed only 
a moderate leucocytosis, the highest 13,250 and 
nucleated red cells were found but once She re 
ceived two transfusions and iron medication and the 
hemoglobin rose to 50 per cent on January 21, when 
she was discharged for ambulatory treatment of the 


anemia This was thought to be acute hemolytic 
anemia in spite of the absence of usual confirmatory 
evidence 

SUMMAR\ AND CONCLUSIONS 
Those who have had considerable experi- 
ence with puerperal infection know that its 
prognosis is grave in its severe forms The 
etiology, bacteriology, and pathology of a 
large number of cases must be thoroughly 
studied before the efficacy of any remedial 
agent can be demonstrated A control senes 
of alternate cases is futile, and companson of 
mortality rates with previous experience is 
inconclusive, though helpful It has been 
clearly shown by others that sulfanilamide has 
specific effect in infections caused by the beta 
strain of the hemoly tic streptococcus Whether 
genital tract infection by other organisms is 
susceptible to the drug is not yet clear, though 
it would appear to be Possible untoward ef- 
fects of any dangerous remedy must be as- 
sessed under carefully controlled conditions 
before its use is warranted At any rate tnal 
of sulfanilamide therapy involves no abandon- 
ment of anv established method of treatment, 
except possibly forced fluid intake, for there 
are no proved remedies for puerperal infec- 
tion 

Large doses of sulfanilamide were given to 
1 18 patients with severe puerperal infections 
of the genital tract, regardless of their etiol- 
ogy Clinical response was prompt and satis- 
iactory in 45 cases, or 38 per cent In an 
additional 45 cases, or 38 per cent, results 
were not convincing, y et good enough to make 
us feel that the drug may have played an im- 
portant part m recovery In 23 cases, or 20 
per cent, no beneficial results were observed 
There were 5 deaths, a mortality of 4 per cent 

Administration is definitely associated with 
toxic manifestations none of which need be a 
serious hazard Usually obvious and rarely 
severe enough to warrant discontinuance of 
therapy, toxicity is actually low A moderate 
fall in hemoglobin is common and harmless 
We have seen no case of agranulocytosis 
Acute hemolytic anemia can not be foreseen 
or prevented since it is apparently due to 
idiosyncrasy, developing quickly within the 
first few days of treatment after compara 
lively small doses of the drug Rapid drop in 
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hemoglobin and trytbrocv tes leucocytosis, 
marked reticulocy tosss, bihrubinemia and uro 
bilmuna are noted Daily blood counts for at 
least the first 5 days are essential Though it 
occurs but seldom, and transfusion is effective, 
it is because of the ever present danger of 
serious blood changes that indiscriminate ad 
ministration of sulfanilamide is inadvisable 
Other tone manifestations arc readily ob 
served chmcalh and subside when the drug is 
w ithdrawn 

In mild cases, of puerperal infection sul 
famlamtde is not indicated Certainly proper 
bacteriological investigation should precede 
therapy , but it is not es ential Intrapartum 
infections should be treated with sulfanila 
mide at once Report on Streptococcus hemo 
lyticus ma> be had m 24 hours, vaginal swab 
culture is better than mtra uterine If hemo 
Ivtic streptococci are found drug therapy 
should be discontinued only under creep 
tional circumstances and one should not be 
too quick to stop its administration because 
bacteria have disappeared or a diagnosis of 
drug fever has been made 


Our most recent experience indicates that 
optimum benefit mav be expected with spaced 
maintenance doses of 20 to 30 grams of sul 
fanilamide and moderate fluid restriction, p 0- 
nded a large initial dose has been gnea the 
patient 

In severe puerperal infections of the genital 
tract v hatever their etiology, suIfaniLm de 
may be used and should be, provided the pa 
tient is m a hospital v here its administration 
mav be controlled 
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THE McCLURE-ALDRICH TEST IN WATER BALANCE 
FOLLOWING OPERATION 


HOWARD C HOPPS, BS,MD, Chicago, Illinois 
FREDERICK CHRISTOPHER, BS.MD FACS, Evanston, Illinois 


O F recent -years surgeons have become 
i increasingly aware of the prime im- 
' poriance of the maintenance of a 
proper water and electrolyte balance 
m the patient after operation In the sick, xurgi 
cal patient a water imbalance is particularly U 
able to occur because of the unusual losses of 
fluid from sweating during the operation, from 
vomiting, from enterostomies, from draining 
wounds, and from excessive metabolism 
Moreover, in these cases it is often impossible 
for a time, at least, to administer otal fluids 
Coller and Maddock (4), in a careful study of 
18 surgical patients, found fluid losses varving 
from 95 to 1,979 grams during the operative 
period and from 140 to 738 grams m the 4 
hours immediately after operation In further 
studies Coller and Maddock (7) show that the 
average daily loss from the sick surgical pa- 
tient is from two to three times that of the 
normal individual in exclusion of abnormal 
losses due to vomiting draining wounds, 
fever, etc 

Ravdin and Rhoads state 

The results ol fluid deficit are probably only par 
tially known but many of those with which we are 
familiar ate particularly unfortunate at a time when 
the patient has just been operated upon Unless the 
deficit is due to hemorrhage there willbe an increased 
blood viscosity which tends to slow the circulation 
and increase the work of the heart The urinary out 
put is diminished at a time when there is often an 
increased brcahdo vn of protein going on due to tissue 
injury at the operative site and to the substitution of 
protein for tat and carbohydrate as food There are 
often toxic products of infection or of disintegrating 
tissue whose chief avenue of excretion is thought to 
be the kidney and whose excretion may be hindered 
bv a low urinary output If the urinary output is 
cut down sufficiently, uremia will develop The kid 
neys will no longer be able to control the acid base 
equilibrium adequately at a time when starvation 
ketosis is present If acidosis or alkalosis occurs it 
may incite vomiting with further dehv dration, thus 

From the Division ot Surgery Northwestern University Med 
icat School Chicago litiaon 


forming a vicious circle Diminished salivation com 
monly results which often makes the patient very 
uncomfortable and restless, and probably predss 
poses him to parotitis Hyperpyrexia sometimes ap 
pears in dehvdrationbecau e the sweat glands cannot 
excrete enough perspiration to control the body 
temperature 

The usual guides in the management of 
water balance after operation are (a) the clin- 
ical picture, (b) the urinary output, (c) quan- 
titative measurements of intake and output, 
(d) the erythrocyte count, (e) the hemoglobin 
determination, and ({) the blood protein level 
(10) The clinical picture of dry skm and dry 
tongue is unfortunately too familiar As Cut- 
tmgsay s, dehydration should never be allowed 
to develop in the surgical patient to the point 
where it is clinically recognizable The urinary 
output is an excellent guide, but may be un- 
trustworthy when kidney function is impaired, 
moreover, 24 hours may be required to make 
an accurate determination The quantitative 
measurements of intake and output as de- 
scribed by Coller and Maddock ate valuable, 
but so involved as to be beyond the scope of 
the average hospital T he red blood count and 
hemoglobin are variables often influenced b> 
blood loss occurring during operation or m the 
period which follows These values are also 
affected by the changes accompanying dehy- 
dration, notably that of increased blood vis- 
cosity which causes a barner to the normal 
capillary circulation, and the destruction of 
red blood cells and hemoglobin which results 
from severe anhydremia of several days’ dura- 
tion Blood protein determinations are diffi- 
cult and time taking and may be influenced by 
a protein deficiency which is part of the pa 
tient’s general picture after operation Blood 
protein is destroyed when severe anhydrcmia 
has existed several days (8) 

Another factor with which we must be con 
ceraed is the electrolytic balance inasmuch as 
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it is intimately bound with water metabolism 
and must be treated in conjunction with it 
Of the electrolv tes involved sodium + is the 
most important Much of the fluid lost ab 
normally by surgical patients is nch in so 
dium + particularly that lost from the gastro 
intestinal or biliary tract Consequently, m 
these patients there often results a dehydra 
tion that cannot be compensated for by water 
alone even though the red blood count and 
hemoglobin determinations return to normal 
and the urman output is quantitatively suf 
ficient Ivor is the danger of sodium* deft 
ciencv all that need be guarded against 
Because of the too liberal use of phy siological 
saline or Ringer s solution as a routine fluid 
for intravenous use w hether sodium chloride is 
needed or not an ov crsufhcicncv of sodium* 
is frequenth brought about sometimes to the 
extent that edema is chmcallv evident 
With these thoughts in mind a study was 
undertaken to determine the value of the 
McClure Aldnch test as a guide to the man 
agement of water balance after operation 
In 1923 \\ B McClure and C A Aldnch 
first introduced a test which has since borne 
theirnames consisting of a measurements the 
disappearance time of an artificial injected 
wheal of normal saline The test was originally 
applied m cases of nephritis m an effort to 
determine the thirst of subcutaneous tissues 
and thus estimate the sevent \ prognosis and 
progress of the disease (9) It has since re 
ceived a wader application and has been used 
in the study of vascular disease (23 u) 
cardiac failure toxemia of pregnancy scarlet 
fever and other diseases Its use has in gen 
eral been limited to those conditions m which 
edema plays a part to measure the edema and 
detect it before it is chmcallv evident Its 
efficiency in determining water balance under 
these conditions has been widely studied and 
proved (6) The mechanism of the test is m 
some dispute The generally accepted mode 
of action is however that the disappearance of 
mtradermal saline is due almost wholh to a 
dispersement of the fluid into the interstitial 
spaces and cells and that the length of time 
that this transfer takes as measured by the 
disappearance of the wheat is inversely pro 
portional to the tissue avidity for water 


On this basis it seemed logical that the test 
would furnish a practical, accurate quantita 
tive means of measuring water balance in the 
surgical patient In reviewing the literature 
jt was found that this application was first 
suggested in 1927 by Appel and Brill 
In the following study the management of 
water balance after operation was earned out 
independently of the McClure Aldrich test as 
a guide Standardized equipment, including 
tuberculin syringes and No 27 mtradenna! 
needles was used throughout All mtradenna! 
injections were made and interpreted by the 
same individual In each case when the Me 
Clure AJdnch test was used an average taken 
from multiple w heals w as made Intradermal 
injections of o 2 cubic centimeter of an o8 0 
per cent solution of sodium chloride were 
made m both forearms on the volar surface at 
the junction of middle and proximal thirds 
care being taken to avoid superficial veins 
and over the chest at pomts midway between 
the sternoclavicular joint and the apex of the 
anterior axillary fold In those patients to 
whom intravenous fluids were administered 
the arm or arms affected were not used « 
sites of skin tests because of the fact that 
around the site of intravenous infusions there 
is usually a local disturbance of water balance 
McClure Aldnch tests were performed m 
the following patients from 4 to 2 hours before 
operation with 1 exception from 2 to 4 boon 
after operation and thence every 24 hours at 
approximatelv the same time each day until a 
near normal fluid balance was considered es 
tablished In all instances erythrocyte ana 
hemoglobin determinations were made by tee 
same individual at the same time the sun 
tests w ere done 


ratientG S (Fig ■) a 
entered the F.vanston Hospital on O^^ber 1 19J5 
with complaints of vomiting epigaatr CP* 

dices spells Intptt the palreirt 
for perforated gastric ulcer A 8» sU ”f ,, „Vtil 
formed Following this he r, as completely* eu 
, w ov.htn typical ulcer symptoms rec'imdu" 

gist r W 8 9 weeks prior to admission hebfnj v 

suffer from intermittent vomiting and prop 


tad had a daily emesis of from 50? *eeis 

rentimeters of greenish fluid For $ the 

here had been a tendency toward diarrhea 
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Tig 2 Gastnc resection on F Af male aged 45 years 
O—O Clinical estimate of water balance #— • Disap 
pearance time 0! artificial wheal 


and on the following day he began to take fluids by 
mouth Subsequent convalescence was uneventful 
and on October 20, 1938, the patient was discharged 
from the hospital 


stools had been black There had been occasional 
transient attacks of vertigo during the last 3 weeks 
There had been a weight Joss of 30 pounds in the 
last year 

Physical examination revealed a rather thin white 
male who did not appear acutely ill The abdomen 
presented a long midline scar There was no tender 
ness or rigidity , but there was slight hy perpenstalsis 
Laboratory elimination was negative save for the 
v ray film which revealed a duodenal ulcer with a 
high grade of obstruction Diagnosis duodenal ulcer 
with almost complete obstruction at the pylorus 

The patient was placed under conservative ulcer 
management without satisfactory response On the 
fourteenth day following admission a gastro enter 
ostomy was performed The operating time was 2 
hours \nesthe«ia was by means of drop ether The 
patients condition was poor throughout the latter 
part of the operation He received 500 cubic cen 
timeters of whole blood at that time Eight hours 
after operation, the temperature rose to toa 2 de 
grees and then declined On the second day after 
operation the patient became cyanotic and his pulse 
became fast and weak Nasal oxygen relieved tins 


Although this patient was hospitalized for 
13 days prior to operation and clinically his 
state of hydration was thought to be well 
within normal, the McClure Aldrich test 
shows that he entered the operating room \ ith 
a handicap, that of dehydration This fact 
was perhaps responsible for the marked de 
h>dration indicated b> the wheal disappear- 
ance time 24 hours after operation, a degree 
of dehydration not observed clinically It is 
of interest to note the sensitivit> of the Me- 
Clure-Aldnch test as demonstrated by the 
sharp rise m the curve on the third day after 
operation, on which dav the fluid intake had 
been doubled, and how abruptly the curve 
falls when the previous rate of fluid adminis 
tration was adopted It is quite apparent that 
if the wheal disappearance time had been used 
as a guide for fluid administration m this 
patient, a state of dehydration could have 
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Fig 3 Herniotomy on A \ male aged 53 year? 
O O Clinical estimate of water balance • —•Disap 
ptarance tune of artificial wheal 


been prevented during the fourth and fifth 
davs after operation 

Patient T M (Fig a) a 45 year old white male 
entered the Evanston Hospital on October 15 1938 
with complaints of epigastric pain abdominal dis 
tention nausea and vomiting The onset of his 
present illness began m the fall of 1936 with occa 
sional attacks of epigastric distress at mid morning 
This became progressively worse and was accom 
pamed bv nausea and vomiting He lost 18 pounds 
in 3 months Relief was obtained only by sleep In 
January 1937 3 months after onset of symptoms he 
was hospitalized A gastro-mtestmal senes was neg 
atne but a stone in the left kidnev and left ureteral 
stricture was found A left nephrectomy was per 
formed Symptoms were relieved until July 1937 
when there was an attack of hematuria accompanied 
by passage of several small stones Epigastric pain 
recurred This time relief was obtained upon taking 
bicarbonate of soda A repetition of urinary symp 
toms occurred February 1938 The patient was 
again hospitalized and at that time x ray evidence 
of gastric ulcer was found Medical management 
failed to give complete relief of gastrointestinal 
symptoms and the patient was advised to undergo 
surgical treatment The patient had had pneumonia 
with pleurisy to 1935 and an appendectomy had been 
performed in 1913 

Physical examination showed a well nounshed 
white male who did not seem acutely ill There was 
slight epigastric tenderness Laboratory examma 
tion showed a slight leucocytosis Diagnosis chronic 
peptic ulcer 

Five days following admission a gastnc resection 
was done Operating time was 3 hours and the pa 
tient s condition was good throughout Anesthesia 


was by means of ethylene oxygen and ether dosed 
method The patient made satisfactory progress and 
was discharged on f»ov ember rg 1938 m a con 
valeseent state 


In this instance the McClure Aldrich test 
demonstrated a slight to moderate dehydra 
tion which persisted through the third day 
after operation and was relieved only when 
fluid intake was increased approximately 
3 o per cent On the second and third days the 
dehydration present was not observed dim 
cally and thus the patient was allowed to eon 
tmue in a dehydrated state 2 days longer than 
necessary It is of interest to note that al 
though the McClure Aldrich test demon 
strated a state of dehydration the urinary 
output varied daily from 5^0 to 1000 cubic 
centimeters and the specific gravity was as low 
as 1 014 This may indicate the unreliability 
of urinary studies in determining dehydration 
when intravenous fluids are being admins 
tered at such a rate that an overflow through 
the kidney s occurs 


Patient A \ (Fig 3) a 53 year old while male » 
laborer entered the Evanston Hospital on October 
j 1938 with complaints of pain and swelling in the 
right groin of 7 years duration Onsetof thepre ent 
illness began 7 years ago with the appearance of a 
sy mptomless diffuse swelling in the right groin Tbs 
had become progressively more pronounced and mo 
of late been accompanied by burning pom tpon 
straining or coughing a large mass descended mtotw 
scrotum For 3 y ea rs J he patient has been aw are Urn 
he had high blood pressure It bad never caused 
symptoms He is now recovering from a cola 01 
a weeks duration „ , , 

Physical examination revealed a wdl develops 
and well nourished white male not acutely t“ 
nasal mucosa was congested and the tonsils Ctiro 
ically inflamed The heart was enlarged 3 
meters to the left of the mid clavicular Ime 
blood pressure was 224/1*4 Upon inspecting 
abdomen the right external inguinal ring 
to be enlarged admitting the index finger v»arg 
mass protruded through this opening filling joe r 
scrotum Laboratory findings were esseniiallynega 
uve except for a mild leucocytosis and an electro 
cardiogram which revealed hypertensive hatl a- 
ease Diagnosis complete indirect ^ 

right and essential by pertension with hypertens 
heart disease „„ 

Six days after admission a herniotomy was P 
femri Th< oper.t.oa ™ of > >“»’ 
utes duration during which the patient s “ 
was good Anesthesia was by ethylene and oxygen 
dosed method Throughout the day P, lure 

the patient s condition remained good Ttrape 
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Fig 4 Herniotomy for strangulated femoral hernia 
F S , male aged 59 years O- O Clinical estimate of 
water balance •— • Disappearance time of artificial 
wheal 

rose to a peak of 99 6 degrees and then declined 
Satisfactory progress was maintained and on October 
23 1938 the patient was discharged 

In this simple uncomplicated herniotomy 
the wheal disappearance time parallels the 
clinical estimate of hydration, but throughout 
indicates slightly more dehydration than is 
perceptible by clinical observation 

Patient F S (Fig 4) a 59 year old white male, 
entered the Evanston Hospital at 10 45 pm, Oc 
tober 17, 1038 with complaint of severe upper ab 
dominal colicky pain of 4 hours’ duration The pain 
developed insidiously, rapidly increasing in intensity, 
was paroxysmal and was accompanied by hyper 
peristalsis There was no vomiting and bowel move 
ments were normal The patient was well prior to 
onset of above symptoms Twenty seven years ago 
the patient had a strangulated hernia with an attack 
similar to the present one For the past year the 
patient has worn a truss for a left femoral hernia 

Physical examination revealed a well developed, 
well nourished white male in acute pain The ab 
domen was generally tender and tense There was 
moderate distention and hyperpenstalsis Labora 
tory examination revealed a leucocvtosis of 12,100 



Urine specific 
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•Slight pitting edema present attributable perhaps to NaCI intake 
of previous 14 hours 


Fig 5 Gastnc resection on M H , female aged r t yean. 
O — O Clinical estimate of water balance #— • Disap 
pearance tune of artificial wheal 


white blood cells V ray examination demonstrated 
an acute intestinal obstruction Diagnosis strangu 
lated femoral hernia 

Sixteen hours after admission the patient was op 
erated upon the intestinal obstruction relieved, and 
the femoral hernia repaired Operating time was 
1 hour and io minutes The patient’s condition re 
mained good throughout Anesthesia was by means 
of ethylene, oxygen, and ether, closed method The 
patient made satisfactory progress and was dis 
charged on October 28, 1938 

Again w e see by means of the McClure A 1 
dnch test, that slight dehy dration was present 
upon onset of operation, a state of unpre- 
paredness which could have been overcome 
had its presence been recognizable clinically 
We see that a moderate dehy dration exists for 
24 hours after operation, unobserved clinically 
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Fig t> Rejection of rectum on 14 L female aged jo 
ye*** O O Otatcal estimate of water balance • 
Disappearance time of artificial wheal 

Patient M H (Fig 5) an it 'tax old white fe 
male entered the Evanston Hospital on October 3 
1038 complaining of hematemesis for 2 days in 
ability to retain food or u attr m stomach for 3 dav* 
and weakness and thirst for 1 day She had been 
perfectly well prior to the onset of symptoms t days 
previously l hvsical examination disclosed a ma rked 
weakness and marked evidence of dehydration There 
■was bilaterally a mild cervical lymph adenopathy 
In the abdomen there was found a smooth firm 
tender mass slightly mobile present in the upper 
part of the left lower quadrant Us diameter was 
about 8 centimeters Laboratory findings were es 
sentialH negative Hemoglobin was go g per cent 
(Ha den Hauser) and red blood cells 4 30 Roentgen 
©graphic examination showed a large tumor mass en 
croachmgon the duodenal bulb apparently intrinsic 
in origin Pre operative dugnosis tumor of the 
stomach 

Twenty three hours following admission thn pa 
tient was operated upon A wide gastnc resection 
> as performed Operating time was 2 hours and 40 
minutes and the patient s condition remained good 
throughout Anesthesia was by means of nutous 
oxide oxygen and ether closed method During the 
operation 500 cubic centimeters of normal salure and 
300 cubic centimeters of whole blood were given 
Throughout the day of operation the patient s coo 
dittos remained good The temperature rose- to a 
peak of 103 degrees after operation and then declined 
Convalescence was uncomplicated save by occ a 


sional nausea On the fourth day she began taking 
fluids by mouth Os October xo the patient ras 
discharged The pathological diagnosis was tnalig 
nant leiomyoma of the stomach 

It is quite significant to note that whereas 
the dttucal estimate and the McClure Aldrich 
test almost coincide as regards the dehydra 
iron present the first and second days after 
operation, on the third da\ a marked dis 
crcpancy occurs On that day a slight pitting 
edema a as perceptible which we attributed 
to the ctcessiv e sodium chloride intake of the 
previous 48 hours Indirectly relating this 
finding to the wheal disappearance time, it 
may again be emphasized that the McClure 
Aldrich test is a means of measuring Usm 
o~idily for taler, whether that avidity is 

caused bv insufficient water present or became 

the water present is m a large measure bound 
and unutdizablc In this instance we believe 
that although an excess of water was present^ 
a> indicated by edema, an excess of sodium 
was responsible for the fact that most of 
water was bound and hence was unavailable to 
the tissues When the sodium chloride intake 
was markedly decreased, the wheal disap- 
pearance time returned to its former teiei 
The progressive decrease of ery throcy ten 
hemoglobin for the first 3 das , after openM 
demonstrates the fact that thev m of ® 
value in estimating deh\ drationwhen bleedin„ 
is a part of the clinical picture 

enSK2 Ev fVpno? 21 '1 1 £ 

S.2uj 1 “tw &■' '» 

notice a definite change in b ^ blood 

alternating with constipation D. ir i ^ (0 
the stwt was a constant finding * ^misson 

continue normal activity « nU ]. lhe SL-L amount of 
whpn at 6 00 pm ‘be passed a Urge . . 

"VS3 «-« -TgittCf- * 

a pulse of 10S There »« * 
m the rectum revealed upon digs iti « JJ* ogW>m 0 } 

rectum 
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Within 2 hours following admission there were 2 
additional hemorrhages per rectum An obstructive 
resection was performed jo hours following adnus 
sion and opened the second day after operation Sat 
isfactmry progress followed this, although hemoglobin 
and erythrocytes progressive!) declined to 71 4 and 
3 51, respectively On November 2 1938, 14 days 
following the colostomy, a posterior resection of the 
rectum was done The operation lasted 1 hour and 
45 minutes The patient’s condition remained good 
throughout Anesthesia was b> ethylene, oxygen 
and ether, dosed method Convalescence was un 
eventful and the patient was discharged November 

27, 1038 

In this study the McClure Aldrich test 
indicates, paradoxically and in direct contra 
diction to clinical observation, a state of 
dehydration present prior to operation, and 
relieved following operation Upon analyzing 
the fluid intake of the period immediatel> fol 
lowing operation, however, this is understand 
able Nearly 3,000 cubic centimeters of fluids 
were given in the 4 hour period following 
operation, 500 cubic centimeters of which was 
whole blood Prior to operation it is seen that 
a moderate grade of anemia existed Follow ing 
the 500 cubic centimeters’ blood transfusion, 
this anemia was relieved One may conjecture 
that, m addition to the total fluids supplied, 
perhaps the “water binding” capacity of the 
blood was increased thus providing a greater 
reservoir of water from which the tissues 
could draw 

Patient A G (Fig 7), a 0 2 year old white female 
entered the Evanston Hospital on October 30 1938, 
with complaints of pain in the epigastrium and right 
upper abdomen, abdominal distention with eructa 
tion, nausea vomiting and clay colored stools Five 
years previously following the birth of her seventh 
child onset of the present symptoms began Symp 
toms v ere associated with intermittent attacks of 
day colored stools without evidence of jaundice 
These svmptoms became more severe and lately had 
become complicated bv attacks of «evere upper right 
abdominal pain, knife like in character, which radi 
ated to the right shoulder These attacks occurred 
every •* or 3 days and persisted for 3 hours There 
was a history of a similar attack 15 years before 

Laboratory examination was essentially negative 
save for an x ray finding of cholelithiasis Diagnosis 
cholesteroais and cholelithiasis Physical examma 
tion revealed a well developed well nourished white 
female who did not appear acutely ill There was 
tenderness in the gall bladder region Findings w-ere 
otherwise negative 

The third day following admission a cholecystec 
tomy was performed Operating time was 50 mm 
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Fig 7 Cholecystectomy on A G female aged 32 years 
O O Clinical estimate of water balance • Dt^ip- 
pearance time of artificial wheal 


utes and the patient's condition remained good 
throughout Anesthesia was by means of nitrous 
oxide, oxvgen, and ether, closed method Convales 
cence was uneventful and the patient was discharged 
November 16, 1038 

Observation clinically and by the McCIure- 
Aldnch test are seen to parallel each other 
closely , but again it is evident that by clinical 
estimation dehydration is underestimated 


CONCLUSIONS 

t The McClure Aldrich test was used in 7 
patients after operation m an effort to deter- 
mine its value as a guide to the state of hydra 
tion and detailed reports are presented 
2 In the cases studied the McClure Aldrich 
test was found to be a sensitive and reliable 
index to the state of hydration It was found 
to be a useful guide to the optimal fluid ad 
ministrations provided the electrohtic balance 
was taken jnto consideration 
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3 Although tins senes is too small to be 
conclusive, the McClure Aldrich test appears 
to be a valuable adjunct to the cluneal ap 
pesrance of the patient, to the intake and 
output studies, and to the blood studies m the 
estimation of hj draiion after operation 
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THE SIGNIFICANCE OF THE RADIATION REACTION 
IN CARCINOMA OF THE CERVIX UTERI 

SHIELDS WARREN, M D , JOE V MEIGS, M D , F A C S , ALVIN O SEVERANCE, M D , 
and HENRI L JAFFE, M D , 

Boston, Massachusetts 


P ATHOLOGICAL study of material de- 
rived from the first 70 cases of car- 
cinoma of the cemx treated in the 
Pondville Hospital by the method of 
Meigs and Dresser brought out several m 
terestmg and important observations 
The first of these throws further light on the 
significance of histological grading m group 
prognosis, the second, on the significance of 
histological evidence of radiation change noted 
in the tumor cells, third, on the significance 
of radiation changes in the supporting stroma 
of the tumors 

In most cases, a biopsy was taken before 
treatment, in others, after the \ ray treat- 
ment had been completed, m others, after the 
t ray and radium treatment had been com 
pleted In 5 cases no biopsies were taken at 
Pondville, the initial diagnosis having been 
established by biops> at the hospital from 
which they were referred The ideal procedure 
is to take the initial diagnostic biopsy, then 
one after completion of the x ray treatment , 
one after the first radium treatment, one after 
the second radium treatment, and one 3 
months later 

These 70 cases, when divided into clinical 
groups, showed S to fall in the A and B groups, 
and 62 in the C and D groups When divided 
according to histological grades, we found 1 
epidermoid carcinoma, Grade I, 25 epider- 
moid carcinomas, Grade II, 32 epidermoid 
carcinomas, Grade III, 4 epidermoid car- 
cinomas, ungraded, 3 adenocarcinomas, 1 un- 
differentiated carcinoma, and 4 epidermoid 
carcinomas according to biopsies at other hos 
pitals and were checked in this laboratory 
We have divided the cases into three grades 
histologically, of which Grade I is the lowest, 

From the Pondville Hospital Massachusetts Department of 
Public Health 


and Grade III the highest in Orade 1 we 
require the presence of numerous epithelial 
pearls, as well as a considerable degree of 
keratimzation Intercellular bridges must be 
readily visible Mitoses average less than 2 
per high power field There is only slight 
variation in size and shape of the tumor cells 
In Grade II, there are rare, or no epithelial 
pearls, a moderate amount of keratimzation, 
some intercellular bridges, an average of 2 to 
4 mitotic figures per high power field, mod 
erate degree of variation m size and shape of 
tumor cells In Grade III there are no epi- 
thelial pearls, there is only slight evidence of 
keratimzation, intercellular bridges are not 
distinguishable, mitoses average over 4 per 
high power field, there is often marked van 
ation in size and shape of tumor cells, with 
numerous tumor giant cells Occasionally, 
the tumor cells may be small, elongated, and 
closely packed 

In estimating the presence and degree of 
radiation reaction of both stroma and tumor 
cells, we have used two mam categories— 
moderate radiation reaction, and marked ra- 
diation reaction In case of a moderate radi- 
ation reaction shown by the tumor cells, the 
following points are required (1) a diminu- 
tion of mitotic activity, (2) some necrosis, 
(3) some vacuolization of cytoplasm, (4) in 
spite of these changes, the tumor is still readily 
recognizable 

Tor a marked reaction (1) Mitoses are very 
rare, or absent, (2) there is much necrosis, 

(3) practically all the cells are abnormal, 
either vacuolated, markedly distorted, or 
swollen with large, hyperchromatic nuclei, 

(4) only scattered tumor cells, or small clus- 
ters present 

For a moderate radiation reaction in the 
stroma, we have required (1) the presence 
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TABLE I —SIGNIFICANCE Of EXTENT AND HISTOLOGIC \L GRADE Of TUMOR B I FORE TREATMENT 



TABLE It —DEGREE OF RADIATION REACTION TABLE I\ —DECREE OF RADIATION REACTION 
OF TUMOR AFTER \ RAY TREATMENT— COR NOTED IN STROMA AFTER X RAA TREAT 

RELATED WITH END RESULT WENT 

R*<1« 9«»ct Lvtt D*iJ T Ult KM ti fcicti a t T tofc 

Modem* 10 >8 »8 Moderate U >9 M 

Marked jo 14 14 Marked 6 11 ‘J 

None 1 0 10 None * 10 ** 

No tumor present 1 a 3 No stroma 0 J 3 

No biopsy J J S No biopsy * 3 S 

Totals U 46 jo Totals *4 4 f 0 


TABLE III —DEGREE OF RADIATION REACTION 
ON TUMOR APTER \ RAA AND RADIUM 
TREATMENTS 


R <ti U a <0 U nn$ DA Tib 

Moderate 3 7 jo 

Marked 10 19 J9 

None o s S 

No tumor S 6 11 

No btopsv 6 9 r$ 


TABLE A —DECREE OF RADIATION REACTION 
IN STROMA AFTER N RAA AND RADIO! 


TREATMENTS 

R di«l a rtaeti a 

Moderate 
Marked 
None 
No tumor 
No biopsy 


Livin* Do* TUU 

6 to 



Totals 


46 70 Totals 


n 46 


of mild telangiectasis or thrombosis (2) slight vasion of cells by polymorphonuclear e 
increase of fibrosis (3) mild hvahmzation of cytes (5) loss of cell membranes . 
collagen (4) in the later period following radi Certain alterations m the tissues re»e ? 
atlOQ slight thickening of arteriolar walls and radiation reaction must be guarde 8 _ 

those of \enules with h>ahne deposition These are cellular, chiefly c>top asrni _ 

For marked reaction ne hate required (r) mg due to contact of the tissues witbW«-< 
a marked thickening of vessel walls with fluids after remo\ al of the biopsy P; 0 j 

hyaline deposition or actual necrosis of the and intercellular chiefly the h>a 1 ^ 

walls with thrombosis (2) an appreciable collagen and of vessel w au 5 as ^ 
increase m fibrosis (3) marked hy&hmza physiological aging of the tissue nce 

tion of the collagen sometimes with foci of vious cauterization After some v 

necrosis they may be largely eliminated as a sou* 


We have based the determination of nec 
rosis m the tumor ceils on {1) acidophilic 
staining of the cytoplasm and mdefimteness 
of that staining, (2) pyknosis of nudei, or loss 
of nuclear matenal, (3} karyorrehe'ns, (4) m 


[r 7 Table I the clinical and histdo^ca 
ides, and percentage of deaths t onc < 
>als are presented It will be see at 
it there are too few cases in Grade I 
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the miscellaneous group to be of significance 
However, m Grade II, 44 per cent of the pa 
tients survived, as against 28 per cent for 
Grade III, indicating that the group prog 
nosis is shghtl) better in the lower histological 
grades 

The clinical grouping has definitely greater 
significance, only 1 patient in 8 dying m the 
\ and B groups, and 74 per cent of the C and 
D groups being dead at the end of the 5 year 
period It ma> be concluded that clinical is 
far more important than histological grouping 

While the grading of the initial biopsv is 
not of prognostic value for the individual, 
either from the standpoint of immediate re 
sponse to radiation or of ultimate survival, 
the post radiation biopsies are most helpful 

Even the biopsy immediately after the series 
of x ray treatments is helpful (Table II) All 
but one of the cured patients showed a 
definite radiation reaction of the tumor cells 
Ninety per cent of the group vv ithout evidence of 
radiation reaction died whereas 64 per cent 
of those showing a moderate reaction died 
and 58 per cent of these showing a marked 
reaction 

The response after x rav and radium treat 
ments is similar (Table III), all those with 
out reaction dying, as well as 7 in 10, or 
70 per cent, and 19 out of 29, or 66 per cent, 
respectively, of those with moderate and 
marked reactions 


The stromal response following x ray treat- 
ment is of almost equal value (Table IV) 
10 of 12, or 87 per cent, of those without reac- 
tion dying, whereas 19 of 33, or 58 percent, 
of those with moderate reaction, and 11 of 17, 
or 65 per cent, of those with marked reaction 
died 

Following both x ray and radium treatment 
(Table V), there are no survivors m the group 
without stromal reaction, 10 of 16, or 63 per 
cent dead in the group with moderate reac 
tion, and 17 of 27, or 63 per cent, dead m the 
group with marked reaction 

The biopsies are undoubtedly fairer samples 
of the radiation response than is often the 
case, as m this group the radiation is unusu 
ally evenly distributed through the tissues 

SUMMARY AND CONCLUSIONS 

1 The histological grade is of less impor- 
tance in prognosis than the clinical classifica- 
tion 

2 The response to radiation of either tumor 
cells or stroma is a definite guide to radio 
resistant cases, practically all those failing to 
show radiation changes on the early biopsies 
die of their carcinoma in spite of intensive 
radiation therapy We believe such cases 
should be treated surgically 

j Absence of radiation reaction in the 
biopsies indicates a strong probability of ul- 
timate death of the patient from the cancer 



MULTIPLE MYELOMA 


RALPH K GHORMLE1 MD FACS and GEORGE A POLLOCK FRCS Ed 
Rochester, Minnesota 

T HE disease, multiple mj eloma, has credited with the first description of multiple 
tong been recognized as an entity On ro> eloma m connection with the excretion of 
November i, 1845, Henry Bence Jones Bence Jones bodies in the urine Wright first 
received this note from Watson -with a described the cells of multiple mj eloma as 
test tube containing a thick yellow semisohd plasma cells and proposed the name 'plasma 
substance The tube contains urine of very cell myeloma ” 

high specific gravity, w hen boiled it becomes Since then, sev eral papers and numerous 
high!} opaque On the addition of nitric acid reports of cases have been recorded in the 
it efferv csces assumes a reddish hue becomes literature, all of v. hich discuss the clinical and 
quite clear but as it cools assumes the con pathological pictu re which is fasrl> well known 

sistence and appearance which you see, heat However a good many cases are not what 
rcliquefiesit What is it? Watson and Mac might be called typical and these variations 
Int>re sent him man) specimens from which from the so called typical case give the roost 
he isolated an oxide of albumin which on ulti difficult) m diagnosis knowledge of the con 
mate anal) sis was found to be the h)drated dition has increased steadily until, now there 
deutoxide of albumin ma) be found m the literature man) excellent 

In 1846 there appeared a report on the ex articles setting forth our knowledge of the 
animation of two lumbar vertebra and a nb disease However, the etioJog) of the disease 
affected b) moth ties ossium b) Dalr)mple is still obscure and an> effective treatment 
He stated the disease appears to have ma) be said to be unknown One must adroit 

commenced m the cancellated structure of however that recognition of the disease h 
the bone for the external osseous iamurc are very important from the standpoint of offer 
firmer and more healthy than the internal mg the patient an accurate prognosis Sum * 
The smoother surface of the rib, however is diagnosis often can be made in lain)** 
raised b> internal growths elevating the outer vanced cases b> recognition of the multiple 
laminae here and there into irrcguTarl) sized small punched out areas m the vertebra; iids 
and rounded dark red projections visible skull, and pelvis on roentgenologic^ esaroi 
through the periosteal covering The outer nation (Figs 1 to 4) However, there 
la) era are steel hard requiring the exertion of many variations from the typical clinical a 
some force to cut them they are thin, how roentgenographical picture and often 
ever and when sliced expose large cancellous other findings are negative or are no 
cavities filled by a red gelaVimfoxm substance aently significant to be of an> help in & 
threaded here and there by fine bony fibers nosis 

It is m these fibers of still existing bone that Our object m conducting this review > ^ 

man) of the more important morbid changes discover, if possible, am facts that co f t . 
may be witnessed ’ to our diagnostic acumen when con 

These gentlemen desen e the credit fo r first with a case of this diseast, cannot 

describing the disease, although they con It is probably true that most cas 
ssdered the lesion one of “molhties ossium ” be recognized until a fairl) a “ va ” 5 " Jg nQ 
However, von Rustizky, in 1873 was the first the disease has been reached ^ 

to describe the disease under the name mu! symptoms which are pathognomo ^ 
ttple myeloma 5 and kahler in 1899, was disease The most frequent and u ^ 

tlx Sect on oa Orthopedic Su Mnr The Clinic bS » 3** 

»od The Division of Orlhosxd tSurgtty The M*>o Foundjiion Was definitely localized OUl, ul 

64S 



GH 0 RMLE 1 , POLLOCK 

\ague and ill defined Early roentgenological 
examination m a large number of those cases 
ga\e little, if am , evidence of bon} change to 
account for the pam, frequently \en severe, 
from which those patients suffered In marked 
contrast with this, we were astonished to ob 
serve patients having extensive areas of de 
struction of bone in the skull and nbs con 
tinumg to lead comparative!} comfortable 
lives with little limitation of their activitv 
or derangement of their general health 
Tumefaction as an eariv indication ofm\ eioma 
occurred rarelv and onl) m cases in which the 
tissue affected occupied a superficial position 

In our series, neurological signs owing to 
root pressure with pam referred to the abdo 
men and legs were noted m 2 cases of paresis 
of the limbs and urinary bladder The termi 
nal stages usually were ushered m by rapid 
loss of weight progressive weakness, and a 
severe degree of anemia Death resulted from 
inanition uremia and other profound toxemia 

In mam instances the laboratory findings 
are negative and therefore are of no help The 
finding of Bence Jones proteinuria may be a 
lead but it must always be remembered that, 
in mam cases of multiple myeloma examma 
tion of the urine for Bence Jones protein gives 
negative results and, so far as we know Bence 
Jones protein may nev er appear in the course 
of the disease Thus, there are often only two 
alternatives first, to suspect the disease and 
ask the patient to return for re examination 
} or 4 months later when a sufficient change 
m the pathological picture may have taken 
place to make the diagnosis obvious, and 
second to perform a biopsv The presence of 
my eloid immatuntv m the blood smear, asso 
ciated with a greasy appearance as described 
b\ Watkins, although not pathognomonic, if 
associated with other findings is strongly m 
dicative of involvement of bone marrow and 
frequent!* of the presence of multiple mye 
loma 

Between January 1924, and Januan 19$ j, 
a diagnosis of multiple myeloma was made in 
i2o cases at The Mayo Clinic In reviewing 
this group of cases, all available records and 
roentgenograms have been rc-cxammcd Of 
the 120 cases we have discarded 34 m which 
the diagnosis did not seem certain enough to 
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be included on the basis of recorded facts 
Thus, we have 86 cases remaining from which 
w e hav e draw n the follow mg study In order 
to simplifv the findings we have divided this 
group of 86 cases into 5 groups as follows 

Group A 19 cases in which the diagnosis 
was proved bv postmortem examination, 
biopsy or both 

Group JB 53 cases in which the diagnosis 
has been made on the basis of clinical and 
roentgenological findings 

In both group A and group B all patients 
have died 

Group C 5 cases in which the diagnosis was 
made on clinical and roentgenological evi- 
dence 

No follow up report has been received from 
any one of these patients One may assume 
that all of these patients are dead 

Group D 6 patients proved bv biopsv to 
have multiple my eioma are still alive 

Group L 3 patients still alive 1 year or 
more after the original diagnosis was made 
The diagnosis was made on the basis of clinical 
and roentgenological findings, a biopsv was 
not performed 

\n mtensiv e follow up sy stem w as emplov ed 
m which data were obtained from the patients 
or their relatives, the familv physicians and 
the district clerk, if other sources of inforraa 
tion were not available In onlv five cases 
were we unsuccessful in obtaining information 

GROUP A 

All 19 patients included in this group were 
proved to have multiple myeloma Thirteen 
cases w ere diagnosed by biopsy , 3 w ere prov ed 
at necropsy and the remaining 3 were proved 
by both biopsv and postmortem examination 
Fifteen patients were men and 4 were women 
In p cases, pathological fracture could be 
demonstrated (47 3 per cent) Bence Jones 
proteinuria was found in 6 of the 17 cases 
m which the determination was made (35 
per cent) and m one other, Bence Jones 
protein was discovered in the blood, later 
disappearing but at no time was there am 
evidence of Bence Jones bodies in the unne 
Renal d\ sanction, or nephrosis, was found 
m 14 cases of the group {73 6 per cent) \n 
estimation of the albumin globulin ratio was 
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: a left \ w iman a^ed 5S icars Typical appear 
incc of multiple mjetoma I aticnt had Hence Jonc»l>odic* 
in urine l> humeru of -amt patient show in «; same ivpe 
of lesion a 1 seen in Lull 

made m ^ cases onl\ with normal findings and 
without a suggestion of a reversal 

Owing to the presence of one unusuallv 
\oung individual in this group the average 
age for the group is 47 tears However it 
should be noted that there are onh 4 patients 
of the group less than 40 tears of age and that 
the largest group of ant decade is 6 eases be 
ttteen the ages of <,0 and 60 tears 

The average duration of the disease from 
the apparent time of onset to death was 6 8 
months the shortest duration 3 months and 
the longest months The average duration 
of the disease from the time biopst was 
performed to death was 14 months The 
shortest duration was 1 month and the long 
cst -.8 months 

The sites of the lesions at the time of ea 
animation at the dime as far as we were able 
to determine from available roentgenograms 
were as follows \ ertebre iq cases skull 11 
nbs 9 femurs S humerus $ scapulas and 
clavicles 3 tibias 2 and radius 1 case We 
should point out the fact that m man\ of 
these cases it was not possible to make com 


Hr 1 \ man acfd 61 t ears Symptom* f° r 1 5 W 

Riop > showed muluple mjeloma RoentfenoTim bow" 
involvemcnt of tibia and femur 

plete roentgenological studies therefore the 
foregoing figures are not complett We would 
also point to the fact that ultimatclv the in 
volvcmcnt in manv of these cases mu t have 
been more extensiv e than these figures mi* 
catc Regarding the significance of evidence 
of renal irritation the presence of definite 
renal damage has long been recognized It» 
significance is perhaps not well under tood 
Bannick and Greene said that renal damage 
is the result of destructive proccs cs in the 
kidnev cither tubuhr destruction with ub- 
sequent fibroMS or pt elonephnti 

The incidence of Bence Jones proteinuria 
in these cases should be noted Usuallt 
quoted statistics show a higher incidence 
to 70 per cent Whv we found such a low 
incidence in this group cannot be cvplameo 
easilv In the c cases the determination 
Bence Jones proteinuria was recorded in i/ 
cases In 6 of these Bence Jones proteinuna 
was present and in 11 a negative ^eac 1 
for Bence Jones proteinuria was obtaineo 
Thus in the cases in which the determt 
tion was earned out 35 per cent gave P° 
live evidence of Bence Jones proteinuna 
positive test for Bence Jones protein ‘ 1 
blood w as obtained m 1 case inwhichc ^ 

tion of the unne gave negative re 
Bence Jones proteinuria Regarding t -j 
mficance of Bence Jones proteinuna the 
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Fig 3 left \ man aged 40 }«ars> Etten ivc lesion of spine pelvic bone-- and 
femurs proved by biop j to be multiple myeloma 
Fu? 4 \ man aged 38 > ears Pathological fracture of n„hi acetabulum 1 year 
previous to admi* ion Biopi) showed multiple myeloma 


low ing facts arc gleaned from some conclusions 
of Magnus Lcv> in a paper published on this 
subject m 1932 The output of Bence Jones 
protein in the unnt is dependent on mtrog 
tnous changes It is not exclusively an end 
product In cachectic states it ma\ disappear 
from the urine The usual strum proteins can 
disappear from the urine m the presence of a 
severe degree oi Bence Jones proteinuria In 
cases of proteinuria without mvcloma the 
marrow is usually diseased The amount of 
Bence Jones protein lost b\ wav of the urine 
is seldom more than 1 gram a dav Proteinuria 
is absent m 20 to 2 3 per cent of cases of mvc 
loma Bence Jones protun may be found 
in the blood and m exudates but in lesser 
amounts m the bone marrow Bence Jones 
protein is usually formed m the bone marrow 
formation of protein m other tumors is not 
so high as it is m cases ot myeloma Normal 
marrow possibly can produce Bence Jones pro 
tununa 

Table I contains data available concern 
mg various constituents of the blood m these 
ca-es Lnfortunateh the data are only frag 
mentarv and were not consistently obtained 
m all cases The fact that there are 19 proved 
casts of mv eloma makes them worth publish 
mg however If a concentration of hemo 
globm of bo per cent or lc»> {Dart) is con 


sidertd as indicative of anemia there were 11 
cases of anemia m the series 

GROUP B 

All of the members of this group have died 
We cannot be absolutely certain of the diag 
nosis because positive proof was not obtained 
However the chnital and roentgenological 
evidence vv as significant enough ind male us 
feel that the diagnosis vv as accurate For tv pa 
tients were men and 13 were women The 
largest number of men were between the ages 
of 50 and 60 vears whereas the largest number 
of women were between the ages of 60 and 70 
vears The longest duration of life from the 
time the diagnosis was made until death was 
4 vears, the shortest duration of life was 3 
weeks Calculating the duration of life from 
the onset of sv mptoms until death the inter 
val vaned from 3 months to 10 years Bence 
Jones proteinuria was found in 34 cases (64 
per cent) In 16 cases (30 per cent) a patho 
logical fracture could be demonstrated m the 
nbs or vertebre A history of injury was ob 
tamed in 14 cases Nephrosis or nephritis was 
present to an extreme degree in 32 cases (60 
per cent) 

In addition to these findings there were 
noted fi) an increase m the concentration of 
unc acid m the blood m 3 of the 4 cases m- 


SURGFR\ GYNECOLOG\ AND OBSTETRICS 
T\!HL I — W UL\RL( Dm CONCERNING THF BLOOD 




c «*• 


• 1 ■ ! • 

x I . 

- 1 ' 

l"t ■* 

1 . 

j ^ 

1 15 : 

l» 


' 

1 


1 

1 

Jib 

si 1 

! 

! SJ 

l " 1 ! 

1” 

’ 


** 


1 

» 


r 

1 9 ? "me ™ 1 9 

JO »S ' 1 J J 

1 

1 




o 1 j , i 




! M 

Phoxph ni rm 1 

7 i s 4 1 


t » 


.1 

47 

1 ■ 

1. 

a 

i 

lii 

Ph j* “ h 1 j re . a "l, * b 5 “ 1 ,j 1 , II ' 


i 



‘ 

! s* 


! .. 

111 xl hi nd 1 

rm 1 < o-6 «i*e) 


i 


6 7 

66 | 


' 

I 


' i 

1 pil ^ ^ ^ J 



1 




L 

tileedi f • m* 

l rm 1 i nu In 1 J . 

1 

; 


; 1 





1 > 1 1 4 1 1 

1 

_ J 


I 1 






1 1 1 sgm 1 


| •* 1 i ! 


1 


1 6t>5 

14 : 


| 6s 

C bon di n 1 c idUoi t 
po»ff 1 rm 1 jj-6j 

’Oli r ) 




^4 5 i 

i | 

4* | 

1 

1 

1 j 



«dim l l 1 i rm 1 i 1.1 J 

lex lb mm pe h ) ( ( 5 

1 

1 sill 

0M» ] 



«. in < rml ' | 1 | 

| ‘ 

I *5 1 

i. 

T rm.0 1 dnp 
**1 U R< ) is »nd j6tbe pec 

1 M t gi tenured lb i 

t»U «. 

rre . 

mrd 

nuL 






vcstigated ( ) an dc\ation of the scdimcnta 
tion rate in 5 of the S cases investigated 
(,>1 the albumin globulin ratio was reversed 
in 3 of the 7 cases investigated (4) a definite 
lowering of the blood cholesterol was found 
in of j cases ( 5 1 the concentration of 
creatinine was elevated more than 2 milh 
grams per 100 cubic centimeters in 4 of the 6 
cases investigated and (6) scrum protein was 
elevated more than g milligrams in 4 of 11 
cases 

The bones involved in this group of cases 
w ere as follow s vertebra; 36 pelvis 20 skull 
39 ribs 3 femurs 14 humerus 10 scapulas 
and clavicles ib tibias 2, radius 2 sternum 
2 maxilla 1 ulna 1 and boncsof thehand, 1 

orolp c 

The absence of follow up records in this 
group makes the available statistics of ques 
tionable value One mav presume that the 


patients of this group arc dead The followin'' 
facts are noted the group contained 4 men 
and 1 woman who e ages ranged between 40 
and 70 vears the average age for the group 
was s7 vears 

CROVP D 

The 6 members of this group are alive Tte 
presence of multiple mveloma was proved b\ 
a bionsv in each case I or the-e reasons tne*e 
ca«es have been checked more carefum th3n 
those of other groups A bnef summarv 01 
each case seems worth recording 

Case 1 \ woman aged jo v tir h ? detp ^ ieC ^ 
naio for 6 months and paraplegia for 3 mo" 
Laminectomx was performed and a i tumor ' 
moved and diagno ed as mveloma 
pst Recover} did not occur but '^e pane 
alive 21 months after the on et 0! 

Case 2 A man aged 62 } ear 16 v ears fn 

husUness of his v oice. Roentgen therap^s 
with improv ement The hu kine Y "S ^ tbe nos 
before admi sion \n ulcer wa found on me * 
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tenor surface of the tongue and was diagnosed as 
myeloma Since then he has been in good health 
(2 years) Evidence of involvement of bone could 
not be found 

Case 3 A man aged 41 years 4 months before 
admission noticed puffmess over his left eye and 
swelling of the left side of his head Roentgeno 
logical examination gave evidence of a large area of 
destruction in the skull \ tumor was removed to 
gether with the overlung skull and dura which on 
histological examination proved to be a mvelo 
cytoma He is now apparently well 29 months after 
the operation 

Case 4 \ woman aged 46 years had a tonsillec 
tomv performed y months before coming to the clinic 
She later had a tooth extracted but swelling of the 
cheek persisted On admission to the clinic a de 
structive lesion of the antrum was discovered as 
well as lesions of the skull pelvis and femurs Biopsy 
of the antral lesion showed it to be a multiple mye 
loma Deep roentgen therapy was given and the pa 
tient was last reported to be in good condition 1 
months after the onset of the s> mptoms 

Case 5 \ woman aged 53 years on her first ad 
mission to the clinic gav e a history of backache of 
years duration and of sciatic pain of 1 years 
uration Roentgenological examination gave evi 
dence of extensive destruction of half of the sacrum 
w ith some suggests e lesion of the skull -V diagnosis 
of multiple myeloma was made Roentgen therapy 
was given and the patient returned to the dime al 
most 2 years later \t this time there was roent 
genologtcal ev idence of only slight extension of the 
destructive process thus a biopsy was performed 
and the lesion was found to be a multiple myeloma 
She is still alive 5 vears after onset of the sv mptoms 
CASE 6 \mait aged 38 years first reported at the 
clinic in December 1910 He complained of pain in 
the chest of 1 year s duration and weakness and 
stiffness of one leg of 3 weeks duration Roent 
genological examination gave evidence of partial 
destruction of the fifth dorsal vertebra and on ac 
count of the paraplegia a laminectomy was done and 
a multiple myeloma was found Roentgen therapy 
improved his condition He is stiU alive (8 years) 
but has had another laminectomy performed else 
where and the diagnosis has been confirmed again 
by pathological study 

Analyzing these cases, xve would say that 
the patient reported first in this group has 
probably only a short time to live, the second 
patient had an unusual type of myeloma 
which may never affect the bones, the third 
patient probably ts not cured the condition 
is merely temporarily arrested The same 
may be said of the fourth patient, the fifth and 
sixth patients undoubtedly have true multiple 
myeloma of exceptionally long duration, 5 
y ears and & \ ears, respectn ely 


TABLE II — SEX AND AGE DISTRIBUTION 


Males 6 3 

Females 2 3 

Total 86 


\vcra„e age (men) 5* 

\\ erage age (women) 49 6 

\oungest patient (boy) 4 

Oldest patient (man) 75 


Duration of disease from onset— 

4 months 1052 years average 369 months 

There are not sufficient laboratory data 
available in this group to make any tabula 
tions worth while The last 2 cases are of 
principal interest because of the apparently 
long duration of the disease It should be 
noted that of these 6 cases onlv one had Bence- 
Jones proteinuria Both of these patients re 
cerved considerable roentgen therapy which 
may account, in part, for their prolonged ex 
istencc 

In summarizing the findings in our entire 
group we have tabulated the incidence of the 
disease according to sex and age with the dura 
tion of the disease (Table II) The average 
duration of the disease 26 9 months, approxi 
mates the average for the subgroup of proved 
cases, 26 8 months Table III is a summary of 
the data concerning constituents of the blood, 
some of which are reputed to be of help m 
the diagnosis of multiple m\ eloma Although 
there are many variations from the normal 
among these findings it is doubtful that any 
can be considered more than a help m making 
the diagnosis 

As we have said before Bence Jones pro 
teinuna, although suggestive was present m 
only 51 per cent of the entire group of cases 
Most of the other findings of significance point 
toward renal damage which is probably pres 
ent m all cases before death ensues It cannot 
be said that such renal damage is always 
caused by the excretion of Bence Jones pro 
tern by the kidney because we have evidence 
of renal damage in at least 61 per cent of the 
cases whereas Bence Jones proteinuria was 
found in only 51 per cent of the cases 

The albumm globulin ratio does not seem 
to be a test on which much reliance can be 
placed because, m our senes, the ratio was 
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rextr^ed in onh >,0 per ctnt of the cases and 
in the suits of proxed cai.cs none were posi 
ti\t although onh three c ttmations wtre 
mack The same ma\ be. saul of calcium 
pho phorU' pho phatast and the dt tormina 
tion of basophilia or eo inophilia all of which 
an not con istenth changed 

PROGNOSIS 

Although there art patients alixe 3 and S 
xears re>ptcti\tl\ after the onset of the dis 
ease the outlook for these patients who haxe 
lnxohenxnt of the bone is uniformh poor 
In 1 case m thi **enes in\ohcmcnt of the soft 
parts onh max be cured but sufhcient time 
has not elapsed since the operation to make 
anx such statement xalid Ml patients who 
haxe in vehement of the bone hoxxextr *il 
most certamlx max be cvptcted to die from 
this di east 

In spitt of the statement bx Colex that 
The prognosis in multiple mxeloma i> bx no 
means so hopeless as i» umxersalh belie' ed 
xx e haxe found little in the studx of this senes 
of cases to make us change our xaexx from that 
expressed bx Mexerding regarding the ulti 
mate fate of the^e cases \\ ithout doubt in 
some cases roentgen therapx max prolong the 
Ufe of patient but in manx instances it -eems 
meffectixe, perhaps becau e the disease is so 


xvidespnad xxhen treatment is commenced 
In one instance m the senes the initial lesion 
xxas cleaned out thoroughh and was treated 
with radium but without anx apparent arrest 
of the disease The prognosis therefore max 
be said to be uniformh poor but in some 
cases the disease tends to be more or Ies. 
arrested bx the use of roentgen therapx 
The application of therapeutic measure in 
the treatment of multiple mxeloma is doom™ 
to failure from the beginning Lndoubtedlv 
howtxcr in a large number of cases an ap- 
parent tempo rarx recox erx has occurred trora 
the use of roentgen therapx and tonic r«n 
cdtes Although not absolutelx character! tic 
these periods of temporarx improvement wun 
remis ion of sxmptoms both subjectixe and 
obnctixe are an interesting feature 01 
di ease In some of our cases an a PP*‘ , 
osseous recox erx has been demon tratw 
rocntgtnographicalh , that is un '°" ®*, b 
pathological fracture has been oh ' erxed I 
asxccll as apart from treatment 
all our ca es we haxe gained the 
prcssion that withtheu e of roentgen therap 
manx of our pat.ents haxe wpMeoerf e* 
sderable temporal allegation of that P 
torn, but tie are tert ,h, s 

prolonged to ant appreciable ettent b 
method 
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In summarizing the diagnostic facts regard 
mg mv eloma, the average patient is near or 
past middle age and complains of severe pam 
m the back usuallv of a few months dura 
tion On roentgenological examination there is 
found some evidence of involvement of one or 
more vertebra the roentgtnographic appear 
ance ma\ be characteristic that is giving 
evidence of small punched out areas The 
same tvpe of involvement occurs m the bones 
of the skull Bence Jones protemuna might 
or might not be found as well as other changes 
noted in Table III mosth pointing toward 
some renal damage However we would again 
emphasize the fact that there are many varia 
tions from this more or less classic picture and 
that the hnal diagnosis m mam cases can be 
made onh b\ biops> w hich seems to us justi- 
fied m cases in w hich there is sufficient reason 
to suspect the presence of the disease 
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Fig 3 This shows the steps in the placing of the inner rows of sutures A shoe 
makers type of suture is used in the posterior row and a Connell suture in the ante 
nor row Both sutures are hemostatic and approximate serosa to erosa 


Technique oj Gastrojejunostomy Using a Crushing Clamp — Thomas G Orr 



CLINICAL SURGERY 


FROM THE UNHERSITY OF KANSAS HOSPITALS 

rECHNIQUE OF GASTROJEJUNOSTOMY USING A 
CRUSHING CLAMP 

THOMAS G ORR, MD.FACS Kansas Cm, Kansas 


T HE stomach and jejunum are approx 
mated b\ rubber shod hemostatic 
clamps The first row of seromuscular 
sutures of tine silk ate placed as inter 
rupted or continuous Lembert sutures This 



suture hne should be about 7 S centimeters long 
If a continuous suture is used a “switchback 
stitch is made everj second or third suture for 
firm fixation When this suture is completed the 
needle end is concealed beneath the wound drap 
mg to be used later for the anterior seromuscular 
suture 

Stab wounds are made m the stomach and 
jejunal walls about o 5 centimeters from the side 
and 1 centimeter proximal to one end of the 
suture line The stab wounds are made just large 
enough to admit the blade of a medium sized 
Pa> r clamp The full thickness of the stomach and 
jejunal walla are crushed a distance of about 5 
centimeters parallel to and o $ centimeters from 



f if, * The fir t steps in the operation are shown mclud 
ln R location of abdominal incision suture of mesocolon to 
posterior stomach wail application of rubber shod hemo- 
static clamps and first seromu cular contmuou suture 


rig 2 btab wounds are made in the u alls of the stomach 
, Fayr clamp .s pasacd to 
crush the wails along the line of incision The stomach and 
Je J l T?. are opened w,th sc «sors along the midltne of the 
tract. 


<>S 7 
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Fig 4 The hemostatic rubber shod damps are loosened 
before the anterior seromuscular sutures are inserted 
Suture of the mesocolon to the stomach and the position 
of the gastrojejunostomy stoma are shown 


the suture line The crushed tract is divided along 
its midline with scissors The openings in the 
stomich and jejunum hate sealed margins as a 
result of agglutination of the tissues b> the crush 
ing clamp 

Through and through sutures of the shoemak 
er s tjpe are then placed as the second or inner 
row E\ er} second suture is tied to add secuntj 
to the closure This suture approximates serosa to 
«erosa and is hemostatic Iso o chromic catgut 
w ith a needle swedged on each end js used The 
anterior inner row of sutures are placed bv the 
Connell method This also approximates serosa to 
serosa The silk suture is picked up and the anter 
lor seromuscular row of sutures is placed m the 
same manner as the posterior 

The use of the Pavr crushing clamp agglutinates 
the tissues permitting a clean cut wound mini 
mizes oozing makes excision of redundant jejunal 
mucosa unnecessat} and permits accurate ap 
proximation of serosa to serosa without difficult) 
The Pavr clamp may also be used in like manner 
in other tvpes of intestinal anastomosis 

The aecompanwng illustrations show the steps 
in technique 



FROM THE SURGICAL UNIT CAROTFF ROT AL INFIRMART 

TECHNIQUE OF OSTEOPLASTIC CRANIOTOMY 

LAMBERT ROGERS, MSc FRCS FACS FRACS Cardiff Wales 


O steoplastic craniotomy is nearly 

i 50 vears old for it was on Nov ember 
F 23,1889 that Wagner of komgshuette 
first performed the operation of turn 
mg down an osteoplastic flap from the skull of a 
\oung man unconscious as the result of a head 
injur> Supratentorial intracranial lesions are 
now generally approached through an osteoplastic 
flap and occasional!} a similar method of ap 
proach is employed for suboccipital lesions also 
The advantage of the method is that if a sufficient 
1\ large flap is designed ample access is afforded 
and its subsequent replacement restores the con 
tmuit} of the skull complete!} (Fig t) When 
ever possible the flap is designed so that its base 
lies m the temporal region and hinges on the 
temporal muscle, then if it is subsequent!} 
decided to leave a bone opening for decom 
pression this cm be placed beneath the temporal 
muscle 


silme stream, suction, silver clips etc ) and the 
employment of a specialized technique which can 
be but outlined here It is essential to proceed 
gentlv and deliberate!} scrupulousl} guarding 
the patient against the loss of blood and the 
tissues from heav> retraction or rough xnampula 
tions. of an\ kind Blood pressure and pulse 
tracings are made ever} s minutes and recorded 
on a board for the read} inspection of the operat 
mg surgeon so that the condition of the patient is 
observ ed and recorded throughout the operation 
Rectal saline is given during the operation b} a 
slow dnp through a fine rubber catheter Rigid 
asepsis is particular!} necessarv since the opera 
Uon may last some hours during which the ex 
posed field may easi!> be contaminated To touch 
on onl> one point of this aspect, the whole theater 
staff wear non penetrable masks which include 
the nose and so deviate the air current from the 
field in front of them rather than gauze which 


The operation is undertaken to explore the 


even in man} lavers is a poor filter for arresting 
organisms 

The dangers of the operation to be avoided are 


intracranial contents with the object of earning chieflv hemorrhage and rough handling which 
out surgical procedures on the cortex, the cerebral mav lead to shock and an alarming fall m blood 
vessels or the choroid plexuses the removal of, or pressure Blood transfusion may be required 
other treatment of tumors and occasional!} also during the later stages of the remov al of a tumor 
for the drainage, decompression or removal of or other length} intracranial procedure After 
abscesses The operation here described is for an the completion of the operation the chief danger 
intracranial tumor is bleeding beneath the bone flap which mav 

PHEUMIXAEI. \ENTMCTU>0i!APin lead *° , the Pf lent stuporose or 

comatose from clot compression and necessitates 
Man} cases require v entriculograph} for the his return to the theater for elevation of the flap 
exact localization of the lesion and as a rule thi* and evacuation of the hematoma Postoperative 
is carried out immedia tely prior to thecramotomy hyperpyrexia (eg ro7 degrees F), particularly 

the site of which is then determined by inspection liable to arise after operations m the subthalamic 
of the wet x ray films which are brought to the region, calls for ventricular tapping and cold 
theater with the return of the patient from the spo-nging 
radiographic department Anv risk which ven 

meulography mav involve is appreciably dumn TFCKWQtTE 

.shed .! the cramotonrv ts proceeded tvrth >m Preparation of the patient The case bong one 

mediately of suspect tumor the natient fwho h.-vs nrnimteii 


isnea 11 tne cramotomv is proceeded with tm Preparation of the patient The case being one 
mediately of SuS p ect tumor the patient {who has prev lously 

awGtas xnp possible COMPLICATIONS been dehydrated by magnesium sulphate (6 

c . , , , drachms per oz ) given 6 hourly by rectal ad 

Special equipment is necessary (endothermy ministration for some davs beforehand and who 

apparatus, perforator and burrs cramotome,* hot during this time has also had 10 grams of hexa 

The t* Eli mie saw s u ed >n many throes but in the Surgical Coital glXCn thttCC daily) has the head COmpleteK 

c» d«v« «*,«*«»* the **>*>'* shaved and the scalp surgically cleansed by wash 
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f if i Bone flap cut by *kult plough teplactt! in 
position after the tram al of a Sylvian fissure rntntngwma 
Three liver dtps can be seen and some targe vascular 
channels in the bone 


ing with ether soap and the application of spirit 
\ cntriculographv 1 is then performed and a tic 
cision is reached regarding the position of the 
lesion 

Position of patient and anesthesia The patient 
is placed with the head supported on a small 
circularoutnggerand fixed with strapping with the 
side of the Ic ion uppermost Supports and towels 
are then arranged to shut off the rest of the patient 
and leave the mouth and nose free Behind this 
screen of towels the anesthetist or his assistant 
records the blood pressure and pulse readings It 
isonlv rarch (eg when it is not possible to obtain 
the collaboration of the patient as ma\ happen in 
some cases of frontal tumor) that ether or some 
other form of general anesthetic is required 
Local analgesia bv procaine (t per cent) with 5 
drops of adrenalin per ounce is used for most 
casts the scalp being wideh infiltrated with this 
solution 

The scalp flap \ flap is fashioned so that when 
turned down there w ill be an adequate area of the 
skull from which to fashion the bone flap and at 
the same time the scalp incisions are designed so 
that thev lie entirelv within the hair line and the 
forehead is therefore not subsequent!) scarred 
This mat necessitate the cutting of a scalp flap 
which is a good deal larger than the proposed 
bonv one c g in order to cut a frontal bone flap 
for approaching the hypophysts the incision ma\ 
need to pass from the top of one pinna almost to 
that of the other side (Figs 234) The design 


cii by wile* 



of the flap having been deetded upon it is cut 
bloodlesslv the \ cssels on one side of the incision 
being controlled b\ pressure from the surgeons 
free hand those on the other side by the pressure 
of the hand of an assistant Small artery forceps 
are then apnhed close together to the cut ed 
the epicranial aponeurosis (galea aponeurotrcW 
which is everted bs them toward the wound 
edges The forceps are then collected up nto 
bundles and kept ncath together b\ means 
rubber bands placed round their stems 
handles The incision through the scalp 
right down to the pericranium 

The bone flap This is cut with the siufl W 
(rig 3) an electrically dmenciantojowe 
burr holes have been made through 
introduce the dura guard and separator attach 
to the instrument It w ill be seen (Figj) that a 
minimal number of burr holes is nee ■ - *> ^ 
the base of the flap cracks along a strag ' js 
since this terminates in saw cuts in r m 

cracked across the base and reflected out" 

,ts attachment to the temporal muscle ^ ^ 
An\ bleeding from the bone flap edge^ ^ 

trolled bv pressmg w arm Horsley s wa ^ 

In the case of some tumors e t* of the 
bone may be extremely >ascular because 
presence of large diploic If controlled 

Bleeding from these however is easily conn 


X « • 




ROGERS TECHNIQUE OF OSTEOPLASTIC CRANIOTOMY 


661 



Fig 3 Scalp incision and position of bone flip cut with skull 
plough" for removal of pituitary tumor In this case the tumor 
was a chromophobe adenoma 


if the shutl plough is used, because as the bone ts 
rapidh divided the sav cut is filled with wax 
which is pressed into it If the method employed 
in some dimes of passing guides and using wire 
sav s is followed, blood loss ma> be considerable 
under these circumstances 

Methods of dealing v.tth tumor The operation 
of osteoplastic craniotomy which m this *ense 
ma\ be compared with laparotomv is merely the 
prelude to w hat may be a length) and intricate 
procedure necessary for the remov al of a tumor or 
for some other purpose which cannot be con 
sidered m this article, concerned onl> with the 
technique of the flap operation In the present case, 
a woman aged 43 years for 3 years had had frontal 
headaches, attacks of vomiting and recenth had 
noticed her sight becoming dim The optic discs 
showed choking proceeding to secondary atrophv 
There was no muscular weakness A large space 
occupying lesion occupied the right cerebral hemi 
sphere since ventriculography showed that the 
whole ventricular svstem was considerably dis 
placed toward the left side of the >uH Through 
a right osteoplastic supratentorial craniotomy , a 
bvlvun fissure meningioma v as removed after 
several hours work with the endothemry appi 
talus the u„e of wet salme cotton wool pledgets 
md gentle teasing away and separation of the 
lesion 

Closure On the completion of the intracranial 
operation the bone flap is replaced entire except 
when a subtemporal decompression is required in 
which case its base is remov ed bv nibbling forceps 
In many ca^es particular^ pituitarv tumors a 
small glove dram leading down to the operation 


field is led out through one of the burr holes at the 
edge of the flap This drain is usually remov ed on 
the third or fourth dav The cut edges of the dura 
are drawn against the bone with fine silk sutures 
to obliterate any space in which clot may subse 
quently collect and the bone flap is secured in 
position by perforating its edges at two or three 
places corresponding to similar perforations made 
m the surrounding bone Fine silk sutures are 
then passed through these openings and tied tri 
position The <calp flap is then replaced, its sur 
face and the surrounding ^km when exposed being 
at once wiped over with gauze soaked m spirit 
because of possible contamination from the sweat 
glands The epicranial aponeurosis is approti 



Fig 4 Lateral \ ie" of bone flap shown in Figure 3 
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Hr 5 Siie tiew of skull plough at left and at tiRht sic (tom alxise atu! lo th? suit (Counts) Bnt J ‘tog 
IOJO (S 121 I 


mated with a senes of interrupted fine silk sutures 
and the scalp edges with similar sutures of waxed 
thread A. dressing of gauze w rung out of spirit is 
applied and fixed in position with a head (cape 
line) bandage 

AFTFR TRF \TMl>T 

The edema which is liable to follow the intra 
cranial manipulations is checked b> continuing 
the rectal magnesium sulphate administration 
alreath referred to while the fluid intake b\ 
mouth is limited The patient s head is propjied 
up on pillows to lessen \enous congestion and 
hexamine b\ mouth is continued Pulse and 
temperature are watched and drowsiness or 


Hvperpj rexia particularly looked for and dealt 
with in the manner ahead) referred to The 
dressing is left undisturbed for 3 dajs unless 
bleeding or discharge from drains necessitates its 
earlier changing or replacing On the third dav 
it is replaced bv a fresh one of sterile gau/e On 
the fourth dav alternate scalp sutures are cut cm 
the fifth the remainder on the sixth the first lot 
are rcmo\ed on the seventh the second lot In 
this wav injurv to the suture line is minunizedand 
bv the end of a week all sutures have been re 
moved Dependent upon the condition for which 
the intracranial operation is performed the rectal 
magnesium sulphate ma\ be stopped in 4 days 
time or continued for a week or longer 



AN OPERA! IVE TECHNIQUE FOR THE TREATMENT OF 
VESICOVAGINAL AND URETEROVAGINAL FISTULAS 
vt v\ scorr md facs and karl m wilson md,facs 

Rochester New \ ork 


S the result of improved obstetrical methods that -were due to other factors, that either were 


the incidence of vesicovaginal and ure 
teroiaginal fistulas following parturj 
Uou has materially decreased How 


not recognized or were bc>ond the surgeon’s con 
trol at that time Unfortunately, the true worth 
of the procedure that was mistakenl> discredited 


ever, these lesions still occur following childbirth mav not be appreciated again until long after the 

*md gynecological operations and, when they do factors that actually caused failure have been 

they present just as serious problems m their recognized and corrected For example, it seemed 
treatment as was formerly the case One has but to us that m view of the fact that we routinely 
to study the history of the development of the placed our patients on their abdomen following 

operative procedures used m the treatment of the operation, it would be advisable to tie up their 

vesicovaginal fistula so well presented by Norman bowels to guard against soiling of the wound and 
Miller m order to appreciate the difficulties and to prevent any trauma of the repaired area that 
disappointments accompany mg surgical efforts to might result from straining at stool Little or no 


correct this condition 

The successful repair of vesicovaginal and ure 


emphasis on the importance of this procedure is 
found m the more recent articles on this subject, 


terovagwal fistulas depends upon a number of and yet m 1852 we find that its value was stressed 
factors The choice of an operative procedure by } Marion Sims In those patients in whom 
should be governed almost entirely by the findings the vaginal approach seemed indicated it seemed 
m each case kelly tn t$o6 reported from the to us that the operation might be made less dif 
literature u different surgical approaches for the ficult if an instrument, such as the Freiberg 
cure of vesicovaginal fistulas alone Of these only seminal vesical tractor (IV 2) were passed 


cure of vesicovaginal fistulas alone Of these only 
4 are now considered acceptable It is necessary 


seminal vesical tractor (rig 2) were passed 
through the fistulous vaginal opening to the blad 


to remember that these patients should not be der so that by traction the operative field could 
operated upon too soon after the injury is sus be brought into better view and a cuff of mucosal 

tamed In some cases it is necessary to wait 3 or tissue could be better dissected by working against 
4 months before attempting closure During that the open blades m the bladder 
time measures to make the future field of opera Inasmuch as we have introduced some modi 
tion as healthy as possible should be instituted fications in the operation for the repair of the 
These may consist of hot baths douches vesical vesicovaginal and ureterovagmal fistulas and have 
lavage, and urinary antiseptics Other factors made use of certain procedures in the preparation 
that may prevent the successful repair in these and C 3 re of the patient, which have received little 
cases are the presence of poor tissue due to ex or no recent mention and which we believe con 
cess tv e scarring and unsatisfactory blood supply, tributed materially to the vm satisfactory re 


too much tension on sutures resulting from un suits obtained we feel justified in reporting the 
satisfactory mobilization of tissues infection, and following cases somewhat in detail 
failure to keep the operatn c site as dry as possible 
after operation Case i C S S M H \o 118474 aged a 8 The pa 

A review of the literature on the operative 1 3 i? .* 2 after 

treatment of these lesions as well as the pre i temmattdbj. tS “pphS'tilX 
operative and postoperative care of patients would was large neighing 10K pounds Practically complete 


seem to indicate that very little that is new could incontinence of unne had been present since that time 
be suggested In surgery it occasionally happens revea!ed a vesicovaginal fistula nearly 1 cen 

that somever, essential step surgical technique £2tt S2T. jESSSffiSKK'K 

or tn the preparation and care o£ the patient has sphincter A mntgenosram of the print sboLd" “den 

been tried and discontinued because o i failures of the left sacro iliac joint as well as separation o{ the 
. . „ _ symphysis pubis Both ureters were observed to function 

f™ the pepuimenlsolSnrjm- Cyneeolonr sod Ohstelnes satisfactonlj and neither uas involved in the inrniv The 

I one, .1) ol Koekener Marfol netaoe.od tlenn.uj condition of the tissues was not sat.stacttuy „ 
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1 1„ i Patient in position on ^oung table Ureteral catheters fixed in place 
Note plendid pre entation of fistula for vaginal repair operation 


thi time to she was di -charged and readmitted j months 
later During this interval the incontinence of unne per 
si ted and unfortunately he had developed a menial 
complex as a re ult of it It was therefore of the utmo t 
importance that the operative procedure be followed by a 
succes ful result 

In preparation for operation the bow els were thoroughly 
cleared she was given daity bladder irngat ions for 4 days 
prior 0 miration and vaginal douches of Dakin s solution 
twice daily The dav before operation ureteral catheters 
\o 7 F were pas eu to the kidney sand left in ri/« Aswe 
propo ed to keep the patient lying in the prone position 
for some days after operation she was kept in this po ilion 
for cveral hours each day before operation in order to 
accustom her to it 

Operation was carried out by vaginal approach For any 
such vaginal operation position of the patient to permit 
proper exposure is a matter of some importance though 
often the position used may be determined by the personal 
predilections of the operator Thus the Sims position the 
knee chest the inverted Tren lelenburg and the exag 
g rated lithotomy pu itions have been the positions most 
frequently employed for operation The exaggerated 



V blades opened^ 

bladder 



Tig 2 The Freiberg seminal vesical tractor xvith blades Fig 3 rreibergs seminal ve ical tractor intrcdujrf 

opened and closed through opening of fistula and blades opened in 
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lithotomy position as employed by Simon in the 1860's 
v- infrequently u ed today but m our patient it appeared 
to offer the best exposure To obtain and maintain this 
position \\c used the \oung prostatectomy tabic with 
„reat atisfaction (I ig 1) 

In order to obtain still better exposure and at the same 
lime to obtain counter pressure while the necessary dissec 
tion was earned out Freiberg s eminal vesical tractor 
(Hr 2) was m erted into the fi tula the blades were 
opened and moderate traction was made on the handle 
(Ft* 3) This procedure reverses that suggested by A oung 
for impro\in 0 the exposure of the operative area in the 
transvesical approach to ve icovagjnal fistula In thi m 
stance it proved to be of great help and undoubtedly made 
the sub equent steps much easier of execution An excel 
lent exposure of the fi tula vv as obtained by making mod 
erate traction on this instrument A circular incision was 
then made through the vaginal mucosa approximately 1 
centimeter from the margin of the tistulous tract (rip 4) 
By further dis«ection the fistulous tract was freed from the 
muscle \ all of the bladder down to the bladder mucosa A 
pursfstrmg suture of No 1 chromic catgut was placed m 
the ba c of the fistulous tract (Fig 5 a) After this suture 
had been placed the blades of the tractor w ere closed and 
the instrument removed The fistula was then inverted 
and the pursestnng suture was firmly tied (Fig 5 b) By 
further di ection the vaginal mutosa was freed from the 
underlying bladder wall until the ed*es came together 
easily and without tension such scar tissue as was present 
being excised The ed„es of the bladder muscular wall were 
sutured with interrupted No 1 chromic catgut sutures 
(Fig 5 r) After a small amount of redundant vaginal 
mucosa had been excised the vaginal wound was clo«ed bv a 
continuous No 1 chromic catgut suture this suture line 
being at right angles to the underlying suture line in the 
bladder wall (Fig 6 a and b) This step completed the 
operation 

In order to keep the operativ c site just as dry as po- ible 
the ureteral catheters w hich had been passed the day before 




Fig 5 a The mu 
cr >at cuff dissected 
and purse »nng sut 
ure placed b Inver 
sion of cuff c In 
terrupted catgut sut 
ures placed for ap 
protimating edges of 


operation were left in situ and to provide drainage for such 
unne as might teak into the bladder around these a No 
, V"*?™ "theterwas passed and all 3 held m posi 
tion by silk sutures ^ 

,.J hc , P l tient "f S p!aced ln the P rone Portion and thi, 
n ! d fo !i ”, day . s In order t0 prevent undue 
physical effort and al o the posssbhty of soiling of the 

° Sh | C » HaS p!at j d on !i( l uld djet antJ the bovveh 
were not affo ved to move during the time she was kept in 
the prone position It had been planned to leave the 
ureteral catheters m place for 6 day. but the left one 
tone blocked on the fifth day and was removed T e 
"ffc° ne removed the following day The urethral 
mheter was left m the bladder during the time the prone 

SS^^°tKme Unnar > anUSCptlCS •? 

* as ent,rc | y satisfactory and perfect 
talmj of the operative tie resulted «,th complete onnS, 

if 
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1 1R 6 a Clo u re of bis Icier mil b \pproximation of mucosal urfaces of xapna 


ft uni po tenor to the < ical ontiec and slight! x to the 
left of the midlinc The patient xxas treatetl in a manner 
identical t> that described in the prexiou ca e nith 
iiunll\ ati factor) re ult 

Cask t s D s M II No uotjjo aged 47 In \pnl 
ioj the patient na» operated upon elsewhere for fibroids 
of the utem The ovane tube and uterus including 
the ceraia acre remoxed She reported that she nas 
e\erel> ill immediate!) following her operation and for 
eacral neck* afterward Three dies after the operation 
he began t 1 drain all of her urine throu h the vagina 

She nas tirst een in the clinic on Jul) 14 tot \sidc 
from moderate cardiac enlargement and a ystohe murmur 
her phv«ical tin ling nere esscntialt) normaleacept forthe 
bladder and xacina 1 he \agmal mucosa was re 1 and in 
flamed and in the xault on the anterior nail and rather 
far to the right f the midline was a small patch x hich we 
a umed at that time to be granulation ti ue \bout 3 
centimeter belo x this point and a little to the right of the 


r, -p 



midline nas the opening of a \r icoxa rnal fi-tula about 
1 5 centimeters in its greatest diameter On rvstoscopg 
examination a xT^ical calculus 1 5 centimeters b) 1 ten 
timet er was fi und and remoxed It nasdia-cult to dg tend 
the bladder becau eoflhefi tula The bladder mucosa**- 
markedlx inflamed and conge<teil The left ureter was 
easil) catheterued The opening of the xeMCOvaonal to- 
tula nas located about 1 centimeters aboxe the lextl of 
the right ureter \ttempt to catheterue the n ht uirter 
x ere un ueecs ful and at that time it nas thought our 
dirt cultx nas due to a stricture or a sharp an-ulation of 
the ureter due to trauma The patient xxas di-char-txl on « 
routine of urinar) anti-eptics douche^ and bladder imm 


ti ins in preparation for a repair operati in 
The patient as next admit«~< •« 


Tpair operaum 

...v ,~itient as next admitted to the hospital » a 
critical con luion due to acute rheumatic fever on October 

js 103 Her course in the ho pital nas x-ei) lomv snd 

he na not discharged until Januarx 4 tOj s 
nnsis at that time xxas acute rheumatic fever ‘Witbcanf- 
and mx-ocarditi N pulmonar) teno 1 milnd tenors*™ 
in ulTcicnc) mterxentricular conduction defect mtn 
bundle branch block and xentncular extra x tol ». 

On Julx ib ini'* she »"»m entered the ho«pitaL ice 
con fill in of the tivue of the vagina and bladder 
markedi) improxed and it nas found that the tuft cftM 
li ue in the xagina prextou lx a, umed to be granulat 
ti ue represented the \-acmal onlrre of a ureteroxici 
ti tula ( 1 1 ) The patient s cardiac conditi n « £ 

far from sati factors there na marked dx-spnra the put* 

nas fa t and her basal metaboli m reading , 

The uprapubiL approach nas selected for* h " ,h, 

reason The x-esicox-apnal ti tula »a~ located h 
vault of the vagina I mm the locat. n of ^mcate 
ureteroxaginal I. tula in the xa-ina it thou 

the remaining portion of the ureter would he t 
permit ulheicnt molduation for Iran * ,*,« 

bladder through the vapnaj route Furthers Tt we were 
informed b\ our medical c nfr^re 'Hit lhe 
n as uch that it would be impo ible to lower h S. r b 
ticuntl) for the x-apnal operative approach 
of the dyspnea cycl propane ,.**1 

Vuprapuhc repair of vesicoyapnJ > ■«> ,^10 the Mad 
h tulasxxiih Iran plantation of _the right ureter 
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not lowered A midlme incision w as made and the bladder 
was exposed and opened Although it was a little difficult 
because of the patients position and the previous opera 
tion with its subsequent infection the peritoneum was 
separated from the bladder and held out of the way by 
packs The lower end of the right ureter was mobilized 
sufficiently to mmplant m the bladder w ithout too much 
tension and then freed from the vagina at its point of at 
tachment and the ureteral catheter was drawn out from 
below The xagmal opening «as closed from above with 
interrupted No r chromic catgut sutures care being ob 
served to invert and approximate the vaginal mucosa! sur 
faces The line of cteav age be tw een the v agma and bladder 
w as easily dev eloped the v esscov agmal fistula w as isolated 
and cut across and the dissection earned well below its 
point ol attachment to insure full mobilization of the 
vagina and the base of the bladder The mucosal surfaces 
of the vaginal wail were inverted into the vagina and the 
opening was closed bv interrupted No i chromic catgut 
sutures The mucosal surfaces of the bladder portion of 
the fistula were inverted info the bladder and approximated 
by a continuous suture of No oo chromic catgut The 
musculature of the bladder was closed bv interrupted 
utures of No * chromic catgut placed at right angles to 
those inserted in the vagina \s a result of placing the 
sutures as de cnbed and the liberal mobilization of the 
bladder and vaginal w alls the repaired areas in both organs 
were no longer m contact with each other \ No 7 F 
ureteral catheter was then passed up the right ureter to the 
kidney and the very tip of the severed ureter was tied 
tirmly to the catheter \ small stab wound was made m 
the posterior wall of the bladder at a point where the ureter 
could be implanted with the least tension and the catheter 
and the ureter were drawn through the opening into the 
bladder After the reimpianted ureter was fixed to the 
bladder by 3\o 00 chromic catgut sutures the ligature at 
tachmg the ureteral wall to the catheter was cut A No 
, f ureteral catheter was passed to the left kidney pel 
us and the ends of both catheters were passed through 
the urethra and fastened in place with silk sutures The 
bladder was closed about a mushroom catheter placed 
vuprapubically and the space of Retzius was drained by a 
smalt tube and a cigarette dram The customary closure 
for wounds of this character was made The patient s 
condition was fair at the end of operation 

Upon return to the ward the patient was placed on her 
bdomen on a Bradford frame to facilitate drainage and 
prevent the puddling of any urine that might dram around 
the ureteral catheters The same postoperative routine 
previously described tn the care of Case r was followed 
The ureteral catheters were removed in 7 days and m 31 
days she was removed from the Bradford frame and placed 
on her back The small suprapubic catheter that was 
draining the bladder at this time was removed and a small 
urethral Catheter was placed to hasten healing The supra 
pubic wound re opened once following the removal of the 
urethral catheter The patients convalescence was slow 
because of her very poor general condition live weeks 
after operation she suffered a severe attack of rheumatic 
fever with marked accentuation of her cardiac symptoms 
and enlargement of her joints the right knee joint being 
especially involved It was 4 weeks before sbe had recov 
ered sufficiently from this attack to be discharged from the 
hospital The implanted ureter was dilated t a w eeks after 
operation and a normal pyelogram was obtained The 


vesicovaginal fistula healed per pnmam A retrograde 
study of the right kidney and ureter was made 13 months 
after operation and they were found to be normal 


SUMMARY \ND CONCLUSIONS 


The successful pre operative and postoperative 
routine as well is opentwe technique employed 
in the repair of vesicovaginal and urcterovaginal 
fistulas is presented 

In no surgical condition will the meticulous at 
tention to detail the operative technique, and 
the pre operative and postoperative care of the 
patient pay greater dividends m the way of good 
results than in the treatment of vesicovaginal and 
ureterov agmal fistulas This small group of cases 
is presented to emphasize this point and while 
the technique presented suggests no marked 
fundamental changes we believe that the acces 
sorv procedures emploved during and after the 
operative care of these patients did contribute 
material h to the satisfactory results obtained 

We would emphasize the value of the special 
tractor in facilitating the necessary dissection 
This instrument m Us present form could be used 
only m the case of the large fistula, but a modtfica 
tion of jt could be adopted to those of a much 
smaller size Keeping the operative site just as 
dry as possible is of the greatest importance dur 
mg the healing process The prone position 
facilitates this as docs also the use of ureteral 
catheters in addition to the usual m ly mg urethral 
catheter These may be left tn sttu for as long as 
8 to 10 days if it seems desirable In using ureteral 
catheters every effort should be made to prevent 
renal infection Oral urinary antiseptics should 
be started as soon as possible after operation 

Keeping the patient on a slight residue diet and 
preventing evacuation of the bowels for 10 to 12 
days, reduces the handling of the patient which 
would otherwise be necessarv and also reduces 
the possibility of the contamination of the opera 
Uve site The operator should be guided in his 
choice of procedure b\ the finding m each case 
The patient should be instructed to refrain from 
sexual intercourse for at least 3 months after 
operation * 
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transversely in tie" Ke'ner^",]^, ' J J n . C v heS c ! ons ? a ! ,e peritoneum This la>er was incised transversely in direc 

transv ersalis lon 0 l " e ^bers of •he tion of the fibers and the margins grasped » ith hemostats 

Fig 2 Median half of antp„ n , , Fig 4 The duodenum has been picked up with a Bab 

Tig 3 The right rectus musd e is null^ ,‘ a . cut .? cross , C01 * ! °™P and retracted to the left The liver is held up 

the hbers of the transversals W laterally and with a Deaver retractor The thumb forccp is grasping a 

thej are thinned out as a fascial tag of the gastrocolic omentum 

a tascial plane an 1 fused u ith the (Balance of legends or opposite page ) 
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ACUTE PERFORATED PEPTIC ULCER 
Simple Closure through a Short Transverse Incision 
JOHN B HARTZELL, HD F A C S , and MILTON L SOROCK MD Detroit Michigan 


T HERE has been a recent revival of m 
terest m the ad v antages offered in the use 
of the transverse type of incision in ab 
dommal surgery In general the trans 
verse incision possesses the definite anatomical 
advantage m preserving the nerve and blood 
supply of the abdominal muscles There is 
another important factor which is frequently over 
looked, namely the preservation of the fibers of 
the transversahs and internal oblique muscles 
which arc severed in the vertical incision This 
point has been stressed by Quam, Sloan, Batson, 
Singleton, Hartzell and Winfield and also recog 
ntzed by Clute, Pool, Lynn Meleney and Howes, 
and others 

The simplified approach to ruptured gastric 
and duodenal ulcers through the small oblique 
incision as described by Amendola, appeared to 
have decided merit During the p'ist year, we 
have used this incision va a slightly modified form 
m 39 cases 

We make our incision more horizontally than 
does Amendola starting in the nudline about 2 
inches below the costal border (if possible always 
at, or just below the liver border and extending 
2 x /i to 3 inches to the right) The incision is car 
ried through the skin, subcutaneous tissue and 
the anterior fascia of the rectus muscle The 
muscle is then freed from its sheath for a short 
distance and retracted laterally The fibers of the 
transversusabdommus muscle and the peritoneum 

.From the Department of Surgery Wayne University College 
of Medicine and the Surgical Service of Receiving Hospital 
Detroit 


I ig s The ulcer is closed by simple inversion \\ e do 
not hesitate to use the Graham method of closure in those 
cases m which a friable indurated area about the ulcer does 
not permit of simple inversion 
Fig b \ tag ol omentum is tied with the same sutures 
When such a tag is not available we sometimes split a 
graft from the hgamentum teres or use a free omental 
graft as described by Graham 
Tig 7 Omental tag is tied in place over closed 
ulcer 

f lg S The transversahs fascia and peritoneum {poste 
nor rectus sheath) are closed as one la> er 
Fig 9 When lateral traction on the muscle ts released 
the medrtl border returns to the mtditne and the anterior 
rectus fascia is dosed 


are split transversely, a finger is inserted, and 
usually the ulcer is easily palpated Most fre 
quently it is felt to the right of the incision If the 
liver is low, it may be elevated out of the way 
with a Dctv er retractor Ihe duodenum is 
grasped with a Babcock forcep and retracted to 
the left If the operator now stands on the patient’s 
left side, he will usualh look directly downward 
upon the perforation, which is easily dosed as 
shown m the illustration Rarely this incision 
does not afford adequate exposure, and the fibers 
of the rectus muscle may then be cut across and 
the incision extended transversely as far as the 
lateral border of the rectus muscle This procedure 
will usually afford adequate exposure in even the 
most difficult cases Although on several occa 
sions this small incision has been extended up 
ward from the inner angle, downward from the 
outer ingle, while on one occasion, where the 
ulcer was high on the gastric wall, it was ex 
tended across the midhne an equal distance, 
and the left rectus muscle was retracted later 
ally 

During the past 6 years, there have been 273 
patients with acute ruptured ulcer of the stomach 
and duodenum operated upon at the Receiving 
Hospital, with 73 deaths Two hundred and 
thirty four of these were operated through verti 
cal right rectus incisions with a mortality of 28 9 
per cent In this group of cases, there were 6 
wound disruptions with evisceration, an incidence 
of 2 6 per cent Three of these died During the 
past year 39 ruptured ulcers have been repaired 
through the transverse incision, with $ deaths, a 
mortality of 12 8 per cent 

We do not wish to emphasize the lower mor 
tahty ut the group operated upon through the 
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Fig 10 The skin margins are approximated 
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transverse incision, as to date we hive not had a 
sufficient! v large group of cases We believe 
howcv er that this simplified method of approach 
has mam advantages It is eas\ to accomplish 
in the majont j of cases W e ha\ e been able to 
operate in several cases in which patients were 
practicallv in extremis using local novocain in 
jections where no attempt was made to obtain re 
la ration 

Quite a number of the patients develop severe 
wound infections and when the small incision 
is used even when disruption tak.es place evis 
ceration or incisional hernia has not occurred 
The small bowel is not visualized and conse 
quentlj is not traumatized bv being held out of 
) wav in order to obtain exposure The wound 
is more easilj closed ev en in the absence of relax 
ation The patient is far more comfortable and 
is able to move about in bed with little difficult 
The morbiditv is shortened the patient is out of 
bed sooner usuallv the seventh to the eighth dav 
and therefore is discharged from the hospital at 
a correspondinglv earlier date 


1 \mf\dola T II Simplified approach for suture of 
acute perforation of peptic ulcer Sure Gynrt. & 
Ob«t 1937 64 <6-77 

3 ltVTsov OsCiR Anatom} of gall bladder incisions. 

Surgen ioj8 3 871-574 

j Cute H M Afattressed peritoneal sutures in ep> 
gastric lesions Surg Clin S America 19*9 9 JW 

4 Cjuitur R R Treatment of perforated duodriut 

ulcer* Surg Gynec & Obst 1937 *3> 3 3 b . 

s Hvrtzfll Jorrv B and Uivmeld J Disruption o» 
abdominal wounds. Internal Abstr Surg iftjO 
68 <8 5 -6or 

6 Lvn\ F S and Hill, II C The elecUve trails' er=e 
abdominal incision \nn Surg 1036 i°4 3 3J~ :S \ 
Melenev F L and Howes E L The disrupUoa « 
abdominal w ounds with protrusion of viscera. Ann 
burg ioj4 09 5 _ *3 , , 

«t Iool f II The ripper stitch for upper abdominal 
intioions \tw J Surg 193 1 }i J3 S -J2 ° , 
o Qi mv Eric C The necessitj of conserve me " 
tercostal nerv e in abdominal incisions c 'P en ^ nt ^ 
study Tr West burg \ss 1013 PP 3>3 ' 

,0 StvCl/tON A O and II cocker 1 t I* 

disruption of abdominal wound and postoperati 
hernia J Am M Ass 1939 i« 3 i33-u? 

11 Slow G A \ new upper abdominal incision “>* 
r}Tiec & Obst 1917 4j 6 S-6S7 



PROBLEMS IN DIFFERENTIAL DIAGNOSIS BETWEEN 
UROLOGIC AND ABDOMINAL LESIONS 

HERMAN h KRETSCHMER M D FACS Chicago, Illinois 


I T is hardlv necessary at this time to em 
phasize the importance and value of making 
an accurate pre operative diagnosis Such a 
diagnosis enables the surgeon to plan the 
operative procedure the technical steps of the 
operation can be earned out rapidlv and as a 
result complications are relative!} rare and the 
morbidity is great!} reduced 

Activities of the urologist are no longer limited 
to the realm of diagnosis and differential diagnosis 
of lesions of the gemto urinary tract since he is 
called upon with increased frequenev to aid in 
solving problems of differential diagnosis between 
lesions of various abdominal organs and the 
gemto urinary organs Furthermore he is called 
upon more frequently than formerly to solve 
differential diagnostic problems m the field of 
general diagnosis 

The urologist is confronted not only with pre 
operative problems of differential diagnosis be 
tween abdominal lesions and lesions of the gemto 
urmarv tract but he is frequently called upon 
after operation He must be familiar therefore 
with the various urological complications follow 
ing general surgical as well as gynecological 
operations 

From the urologist s point of \ lew the problem 
of differential diagnosis is concerned with (i) a 
consideration of the various mtra abdominal and 
retroperitoneal lesions that mav be confused with 
urological lesions (2) with postoperative com 
plications in the unnarv tract, (3) with comphea 
tions arising from the pathological process for 
which the patient was operated upon these com 
plications being confused with lesions in the 
urmary tract and (4) with lesions that are not 
recognized until after the complications arise and 
which demand consideration in order to determine 
the cause of the patient s condition after opera 
lion 

Before entering into a detailed discussion of 
some of these problems it might be desirable to 
emphasize that here as m any problem of dng 
nosis great care must be exercised in obtaining 
the history, because from this source one very 
often gams valuable information that may lead to 

Presented before the Clinical Congress of the American College 
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a correct solution of the problem Only too fre 
quently errors in diagnosis are made because not 
enough time is devoted to obtaining the history or 
because a faulty interpretation is given to the 
patient s story 

LESIONS OF THE C-VSTRO INTESTINAL TRACT 

Lesions of the gastro intestinal tract probabh 
constitute the largest group that calls for differ 
entiation and, of these, appendicitis heads the 
list The differentiation between lesions of the 
unnarv tract and lesions of the appendix should 
be relatively simple, however, the large number 
of patients seen by the urologist each year for the 
relief of urinary symptoms m whom an appen 
dectomy has faded to effect a cure, is evidence 
that the differentiation is not made as frequentlv 
as it should be 

At times the differentiation between acute 
appendicitis and acute pyelitis is difficult, es 
p easily if a patient with an acute disease of the 
appendix has some red blood cells and perhaps a 
few pus cells ui the urine and it is difficult to ob 
tain an accurate history In a child having acute 
severe pyelitis with right sided pain and tender 
ness the differentiation is especially difficult if the 
urmarv findings are negative as thev may be 
during the first 24 or 36 hours, after the urine 
becomes loaded with pus the diagnosis is self 
evident The number of cases in which this 
differentiation is impossible and in whom it is 
necessary to perform an appendectomy is very 
small indeed 

This differentiation may present great diffi 
culties m an adult female who has had severe 
attacks of py ehtis during one or more pregnancies 
If a woman who has previously had attacks of 
pyelitis suddenly develops an attack of acute 
appendicitis it is easy to understand whv the 
attack of appendicitis mav be overlooked and the 
chmcal picture attributed to a lighting up of an 
old infection in the kidney In this type of case, 
if after due deliberation and consultation, it is 
possible to make the differentiation one 
should give the patient the benefit of the doubt 
and operate on her rather than run the danger of 
overlooking an acute appenduc and having the 
patient die of generalized peritonitis The number 
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institute not only the correcttreatment but avoid 
an unnecessary operation The differentiation 
between lesions of the appendix and of the unnarv 
tract cannot be ov eremphasized 
■\mong the more frequent lesions m the urinary 
tract that art overlooked or confused with chronic 
appendicitis may be mentioned chronic pyelitis 
h\dronephrosis with or without infection rena! 
and ureteral calculi and renal tuberculosis 
Among the rare lesions in the urinary tract in 
which the underlying pathology is not recognized 
mi\ be mentioned ectopia of the kidney sohtan 
fused kidnev, and congenital polycystic disease 
At rare internals confusion ans s in the differ 
cntial diagnosis between lesions of the genital 
tract in the male such as seminal vesiculitis and 
appendicitis Howe\er a careful review of the 
history is of great value as the history in acute 
appendicitis is quite different from that in lesions 
of the male genital tract The rectal examination 
is most important as it gives information that 
generallv aids in making a differential diagnosis 


hv Ironcphr 


K.inL in right ureter Note absence of 


of patients in whom this differential diagnostic 
problem arises or in whom an appendectomv is 
performed and in whom unnarv svmptoms per 
si t constitutes a relativelv smill group of cases 
I now wish to call attention to a group of 
patients m whom no acute problem in differential 
diagnosis is present I refer to the large number 
of patients who are operated upon for appendicitis 
generallv chronic cases in which the patients 
svmptoms persist after the appendix has been 
removed Inasmuch as no acute problem is 
present so that no acute surgical emergency 
exists it would appear that there would be ample 
time to establish a correct diagnosis rather than 
subject the patient to an operation that does not 

remove the cause of the sy mptoms Here again a 

careful history and phy sital examination coupled 
with a careful unnarv examination would often 
lead to a correct diagnosis In all doubtful border 
line cases the patient should have the benefit of a 
complete urological survev before his so called 
chronic appendix is removed 
The number of patients who consult the urol 
ogist each year for the persistence of unnary 
symptoms after an appendectomy is legion and 
we should mike every possible effort to establish a 
correct diagnosis before operation and thereby 


LESIONS OF THE CALL BLADDER 

The problem of differential diagnosis between 
lesions of the gall bladder and the kidney has 
become greatly simplified since the advent of 
pvelographv and cholecystography Before the 
advent of cholecy stographv the urologist wasfre 
quently called upon to aid m differential diagnosis 
in order to rule out lesions of the kidnev in border 
line cases With the advent of cholecv stographv 
another important diagnostic aid has been placed 
at our command thus leading to more accurate 
diagnoses of lesions m the right upper quadrant 
In a good many cases of right upper quadrant 
pain pyelography or cholecy stographv will 
suffice 

There remains however a small group of cases 
in which the patient has a lesion both of the kid 
ney and of the gall bladder so that at times it is 
difficult to state whether the symptoms of which 
the patient complains are due to one lesion or to 
both A good deal of studv mi) be necessary in 
order to determine which of the two lesions is 
responsible for the patient s symptoms so that the 
correct surgical procedure may be instituted 

Two cases under recent observation will serve 
as illustrations 


Case i fa) Acute recurring pyeliiis (b) nephroptosis 
fc) cholelithiasis Mrs F S agedjS v as admitted to we 


Presbyterian Hospital on October 25 iqj j T heP re ''°J > * 
‘ rrelevant The patient complained 01 pam 1 


hi tory was irrelevant * — r - - 

the right side dysurn difficulty on urination nav, 
vomiting and weakness Seven week* before idmi 51 
the hospital the patient was su tdenly seized with . 

pam in the right upper quadrant w hich radiated do 
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and forward as well as to the bulk The pain his aw 
uated with nau<ea and xomitin.. The pam subsided but 
smci then then hid Wen a jxrststent dull steads acne in 
tht sunt art v but of k str decree V ctstostowc exams 
nation was made iUh hen ami a dupno is of iidevtion 
of the right kuliu> w is made 

l xammtUon of the hi id the neck the heart amt lungs 
w as negative examination of the ibdomen rc\e ded tender 
ness over the entm right suit The blood pressure was 
xxstulii < it* anil diastolic t > 

Wood count xho«t t 4woooo red blood cell 7 r°° 
white blood sells and a htmoglobm ol 0.1 jur cent I a 
amiRttim of tht urine on admission showed no albumin 
blow! <>r pus A mixed phenulaulfonphthalein showed an 
Mutpul of 5y per cent m i hour Wood chemtstr) exanuna 
tion urea nitrogen us unt and to creitiinn 14 
non protein nitrogen rs K 

Cvstostopir exarmmtion receded a norm d bladder uul 
ureteral onticis Hu ureters wire cathilerized without 
<litticviU> or obstruction The urines obtained from the 
right and kit kidnej s and hi ulder w ere Ir^e of pus 1 he 
urine from tht right kidntt was sterile on culture and 
unne from the lift kuinc) snow ed 3 colonies of hmol> tic 
udfuscof; Culture of tht M idifer urine showed hemofj 
tit llacdlus toll and Shigella 

kotnlRtmignphic examin itinn w as neg ww e for stone in 
the urinary trict Shidowswcrcxeenthat were compatible 
with multiple strnes in tht gill h! wider 1 set cf mtrx 
xenons p)elogruns sure mult md the) wire normal ex 
tept that thtrt was 1 ktnk in tht right ureter (I tg il \ 
cfwfei>st<>gr»H> should 1 iworfi functioning gaff Madifer 
1 he jutji nt w isdjschargtd on \o\embtt t 1933 

In view of the fact that tht pruent has had 
mans att teks of pain in the right upper quadrant 



that p«s and colon bacilli ha\t Utn found m the 
unne from tht right kulnet at \ano\w turn** tht 
presence of a normal pveloqrtm <v>.somUtl with a 
mo\able kidnev with a kink in the ureter \ ra\ 
oideisee of gal! done* nml a poorh fnmtmmn^ 
gall bladder all led to tht conclusion thit tht 
cholelithiasis w as the prmiarx tmderk uu, tauw' of 
her trouble that tht infect ion tn the right ktdnei 
was'tccondan and that opervtion should In per 
formed on her g ill bhiklt r and not tht kidnes 

Casf j (al Nephrolithiasis right do imternhthmis 
left (O choUluhusts Mrs t \\ aged \e«s w as 
admitted to the 1 resbttemn liospiUI on Voemter 1 j 
i9tS 

\ right uruerotonv, and a hthotorm wm jwrfonvud 
elsewhere in March i 03 T The present illness brgm ia 
tugust ini's at which time the patient had a. wtx sex ere 
attack of nun m the right lumbar ana Thin win 
nausea and xomituu, The pain grnhnlh suksuled and 
compUaeU disappeared at the end of the fourth tin 
During this attack the patient had no jaundice hr mat urn 
or d> sun 1 On Ixovxswber 2 she had anothi r an ick of rwin 
in the right upptr quad r in t The jutunt consulted a 
phy sictan and a roentgenogram was taken She was told 
that she had a stone m the right ktdnex The third and 
present attack of pam tngan or> November 13 19 A The 
pam was sudden sharp and kni/e-hke and legtn In the 
r, pt flank nnd radiated towards the right upptr quadnnt 
of the ' abdonwn Nauset and xoroitmg were issowxud 
with the pain 

lexical examination rtxedul tenipcrutuu 100 <k 

grew pulse ss te piration 24 1 x immation of the head 
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I ip 4 Case 3 C ise < f subphrenic abscess Di place 
mint of Li lne> an I liter downward 

neck an I lungs wax negative \ coarse systolic murmur 
as heard at the apex of the heart 1 lamination of the 
ablimcn reveilel acute costovertebral tenderness poste 
riorly an I marked rigidity below the costal arch on the 
npht si le in the regi m of the pall bladder 
The urine on a Imusi m was normal I xamination of the 
blood sh mod ij 400 leucocytes The phenolsulfonphtha 
lein test showed an output of so per cent in 00 minutes 
Kocntpen graphic examination showed a shadow in the 
right ureter and 4 small shadows compatible with stones 
in the inferior pole of the npht kidney and a small collection 
of hadows c mpatible with stones in the pall bladler 
(I ip D \ ch luystogram demonstrated the presence of 
stones in the pall I ladtle r \ second film show cd the stone 
that was previously mtxd in the npht ureter in thekiiney 
pelvis -retrogridi movement of stone (fig j) Thercwerc 
several small ha I \s r mpatd le with stones in the lower 
left ureter 

During the pen d of ob crvation in the ho pital the 
patient pass* i several small stones corresponding with the 
sbadov s seen in the liucr left ureter \fter the patient 
had bem admitted to the ward it »as di/licult to interpret 
the clinical picture The history of a previous ureterotomy 
for Stone coupled with tenderness in the right cos to 
vertebral angle and pain in the back justified thcdiapnosis 
of renal coh due to stone The marked tenderness and 
rigidity over the gal! blad ler area justified the diagnosis 
of a lesion f the gall blad ler \fter due deliberation a 
tentative diagnosis of both renal colic and gall st me colic 
was made 7 his was verified by roentgenographic studies 
The sudden relief of the symptoms due to the kidney can 
be explained by the retrograde mo ement of the stone from 
the right ureter int< the kidney pelvis a phenomenon 
described previously 1 \fter this occurred the clinical 
picture was that of hi lehthiasts an 1 operatnn was ad 
vised A cholecystectomy was performed by Dr \ C 
David on November 2} igjS I he patient made an un 
eventful recovery and was iischarged on Deceml er 7 1938 
The patient was rea limited to the hospital on January 6 
1939 and the stone was removed from the kidney on 
ip t hmer lie m nL Si gr d m vem t f st e tk orel 
J Am M Ass 9*7 MSS 


January 10 1939 The patient was discharged on March 
22 1030 


SUBrilREMC VBSCFSS FOLLOW INC PREGNANCY 


Although the occurrence of chills and fever the 
presence of pain in the right kidney area and pus 
in the urme occurring during pregnancy would 
seem to justify the diagnosis of pvehtis of preg 
mnev one must alwavs be on the alert for the 
possibility of some lesion outside the urinary tract 
that may be responsible for the clinical picture 
that max occur during pregnancy or the puer 
perjum As an example of a case that presented 
an interesting problem in differential diagnosis 
I should like to present the following 


Cwr 1 (a) Sul phrenic abscess (b) plcunl effusion 

(c) pyelitis of pregnancy (d) secondary anemia Mrs B 
nged 23 v as referred b> Dr U C Hoyt and admitted to 
the Presbyterian Hospital on Octoler 23 1928 with a 
diagnosis of pyelitis of pregnancy 
1 hret w ecks before admission to the hospital the patient 
was in her eighth month of pregnan y when she began to 
de elop convulsions an 1 lost consciousne s She was im 
mediately delivered of the child The child lived U hours 
I feven days before she was admitted to the hospital she 
dev eloped severe pain in the right upper quadrant which 
was aggravated by breathing \t this time the patient ue 
v eloped sc ere chills and a temperature of 104 degrees. 
There w as some frequency and burning on urination me 
examination of the urme showed the presence 01 a ht e e 


amount ol pus , 

The tongue was dry pulse 120 temperature ia»* 
degrees examination of the heart negative The nj, 
chest was flat and the breath sounds were distant Heim 
chest was normal I xamination ol the abdimen shost 
the right kidney enlarged and tender The lower edge 
the liver was 1 inch below the costal arch the spleen w 
not felt the pelvic examination was negative 

I vaminati m ol Ihf unite re. e lied .W. > ,'«• “ 
3 plus and a leucocyte count ol 3 30Q Pf 
millimeter I xamination of the blosd sfiowed ^ 0 ^ 
red blood cells 11 800 leucocy tes and a hfmo K lobnoi 55 
per cent The blood pressure was 160/91 The 
m-inn test was negative and guinea pig tests were negnw 
for tuberculosis , nnfTO j| 

Cy sto'cofiic ex inmuhon Cystoscopy showed * 
Waiter and the ureters w ere cathetemed wlhoutd^cuy 
or obstruction Cell count showed 475 
per cubic millimeter and culture sh ,ued . t id 

mum, in the bladder urme The urine from the r ■ « 
ney was free of pus and culture shoved 1 j co " 

communis The left side shov ed jqo white Wvod cells p 
cubic millimeter and Puillus coh commons 

Roentgenographic examination was ^ ' K(hc 
The right pyelogram of the 

third lumbar 1 ihghtiv dvhtrf normal 

right ureter (I ig 4) The left n6e d the 

Roentgenographic examination of Ue m t p r 

clinical fin lings of right pleural Irfwwm ™ a „ of( Vbid 
f C Irons nhoaspirateiloWTObiccenUmete 
fluid Examination of the fluid a tubercle bacilli 

show cd no organisms on Cr m stain ara w 

W Thfs patient presented a ' ^ Tbt htstowof chilband 
problem in differential d “gnosis The h'story f ^ 
fever swelling »n the region of the tight mane? 
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presence of pus tn the urine led to the diagnosis of right 
sided nveHtis of pregnancy However the low position of 
the liver and the presence of pus m the left kidney whereas 
Se right was free of pus and the low position of the right 
kidney and the presence of fluid m the right pleural cavity 
Jed to the conclusion that the patient suffered from more 
than a pveliti* of pregnancy _ „ r » „ c 

the patient was seen, m consultation b> Dr E C Irons 
and Dr \ C David and after careful consideration a 
diagnosis of subphremc abscess was made ami operation 
advised The patient was operated upon by Dr \ v 
David on November 3 1928 and a subphremc abscess was 
drained Examination of the pus from the subphremc 
abscess showed gram positive coca in groups MJ 1 few 
chains and slender gram positive rods The patient made 
an uneventful recovery and was discharger! on December 
rr 1928 


CAST OF TItE PVNCREtS 

As a general premise one ma) state that cysts 
of the pancreas are rare and present no pathog 
nomomc s\ mptoms Ph\ steal examination re 
veals an elastic swelling m the epigastrium 
generally m the nudime The onset is slow and 
the nature of the disease is progressive In the 
majority of cases the swelling comes forward so 
that it is readily palpable Displacement of 
viscera may occur and, m rare instances there 
may be displacement of the kidney Cy sts of the 
pancreas may be confused with lesions of the 
kidney such as hydronephrosis and tumor cs 
pecially when there is some displacement of the 
kidney 

Urological diagnostic procedures arc necessary 
to establish the differential diagnosis In some 
instances there may be hydronephrosis of a 
moderate degree due to pressure and m other 
instances displacement of the ureter, the kidney 
or both may occur In one of our cases the pye 
logram showed that the pelvis of the kidney was 
normal, and there was displacement so that it 
formed an obtuse angle with the ureter As an 
example of a case in which it was necessary to 
differentiate between a lesion of the kidney and 
the pancreas I should like to present the following 
case 


Cise 4 (a) Cyst of the pancreas Mrs K H aged 23 
was referred by Dr I Rabens 
The previous history was negative The patient was a 
bit indefinite about the onset of her symptoms Her chief 
complaint was the presence of a feeling of fullness in the 
upper abdomen She had suffered from constipation for 
man* years which was always worse a few day s before and 
after menstruation Menstruation was generally asso 
cuted with cramp like pain m the abdomen In addition 
the patient gav e a history of dizziness pains in the head 
and nervousness 

Examination of head neck heart and lungs w as nega 
Uve Examination of the abdomen revealed a mass m the 
right upper quadrant The surface was smooth and the 
lower pole » as at the left of the umbilicus The lower pole 
was rounded and the mass had distinct respi ratory mobility 



and seemed to disappear beneath the costal arch Lx 
animations of the pelvis and central nervous system were 
negative , , 

The blood pressure was sjtohc 124 diastolic 70 The 
Wassermann test was negative and a blood examination 
showed a slight anemia The cystoscopic examination was 
negativ e 

Roentgenographic examination showed that the left 
pjdogram was normal The right pyelogram revealed that 
tne pelvis was norma! m size but that it formed an obti.se 
angle with the ureter and there was displacemcrt of the 
upper portion of the right ureter (Fig 5) 

From the urological findings the pre ence of a hydro 
nephrosis was excluded and a pre-operative diagnosis of 
pancreatic cyst was made An operation was performed 
and the diagnosis was verified The patient made an un 
eventful recovery and w as discharged on December 5 1935 

LESIONS OF THE COLON 

Lesions of the large bowel are of interest to the 
urologist because some of them may result m the 
production of enterov esical fistulas The two 
lesions most frequently responsible for the pro 
duction of the fistulas are diverticulitis and 
carcinoma Simple, or so called self limiting, 
diverticulitis may produce bladder symptoms oc 
casionally and hence be the subject for differential 
diagnosis When the inflammatory process, ex 
tends bevond the wall of the diverticulum, pen 
diverticulitis with abscess formation occurs The 
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Fi» f Ca e ‘showing the presence of stones in the 
bbldcr a ca«e of v esico-enten fistula 


abscess mat rupture into the bladder either with 
or without the formation of an rnterovesical 
hstuh In one of our cases after the abscess had 
ruptured into the bladder the patient de\ eloped 
abscesses in the abdominal wall which required 
surgical intervention 

\s an example of an enterov esical fistula due to 
the diverticulitis and peridiverticulitis I should 
like to present the following case m which the 
patient al o had stones in the urinarv bladder 

tvi fa> t ntero\esic 3 l h tula (b> chrome dnerticu 
liti let pendivertlculitu i il vesical calculi (e) cystm 
\\ \ H male a-ed 50 was admitted to the ITeshvtetian 
Hospital on June S ioyO 

for the past 0 years the patient has had more or less 
indefinite pain in the abdomen The pain was not con 
slant \t this time he began to has e some trouble w lth his 
bowels so that he had been more or less constipated Su 
leen months ago he non ed pain and burning on unnation 
There was some fre^uenc) of urination as well Short!} 
after the on et f bla Ider ymptoms the patient noticed 
the pre ence of small flakes in his unite He then » ent to 
a doctor who told him he hai fecal matenal m the urine 
The paUent also noticed passage of gas w ith the urine 

Fxamination of the ev cs ears no«e throat chest ami 
heart was negatiae The rectal examination showed a 
t plus enlargement of the prostate an 1 slight tenderness of 
the right lobe Seminal vesicles were not palpable fa 
animation of the blood showed 4 250000 red blood cell 
S 600 white blood cells and a hemoglobin of St per cent 
Lxatn 1 nation of the urine on admission to the hospital 
show ed no sugar albumen or blood Sediment shov cd *40 
leucocyte* per cubic millimeter Cul tures rev ealed hcmol} 
tic Bacillus coll commumor and small colonies of diplococci 


Cystoscopic examination showed the presence of an 
opening on the left lateral w all surrounded bv some edema 
There was slight intravesical enlargement of the prostate 
and on the floor of the bladder 1 large stones were seen 
Roentgenographic examination showed the presence of 
arthritis in the lumbar pine and 2 stones in the bladder 
(Fig 6) Intravenous pjelograms were negative Chest 

fluoroscopy w as negativ e and the barium injection into the 
cobn met an obstruction low in the sigmoid No sinus was 
made out 

\ lttholapaxy was done on March : 


- - , »M7 »nd « 

cystoscopic examination at the end of the operation showed 
the bladder to be free of stones and fragments of stone 
I>r Ldw in Miller was asked to ec the patient in consults 
tion and he concurred in the diagnosis of diverticulitis with 
perforation into the bladder V colostomj was performed 
by Dr Miller on July 3 tgj6 
Chemical examination of the stones revealed a mature 
of calcium oxalate carbonate and triple phosphate with a 
trace of urates. The patient was discharged from the 
bo pital on July 20 103' 


Cancer of the rectum may occasional per 
forate into the bladder with a resulting recto- 
vesical fistula On the other hand carcinoma of 
the prostate or bladder maj involve the rectum 
with perforation with a resulting fistula between 
the bladder and the rectum These situations 
however are rather uncommon and offer no diffi 
cults in the wav of diagno is 


ACUTE PYELITIS FOLLOWING OPERATION 
During the postoperative course following a 
major surgical operation symptoms and signs 
max develop that are difficult to interpret and 
evaluate (1) The clinical picture may be due to 
a lesion not recognized before operation and vet 
part of the primary pathology for which the pa 
tient was operated upon (2) The clinical picture 
ma\ be due to a lesion of the urinary tract which 
because of the absence of symptoms and signs 
was not recognized before operation for instance 
the presence of a stone in the kidney or ureter but 
following operation an acute pyelitis develops and 
the true condition in the urinary tract is then 
recognized (3) A combination of symptoms that 
may be due in part to both conditions 

Under certain circumstances It may be veo 
difficult to decide which of the two lesions is tne 
dominant one This question max assume quite 
an important role in case one or the other lesi 
demands surgical intervention Naturally gw 

care must be exercised in arriving at the prop 
conclusion as to whether the patient should d* 
operated upon and.! so nhich of the Bo lesions 
should bo cared (or first \n inlemung prowm 
bearing on this subject is pre ented in the iouo 

ing case 

Case 6 (a) Carcinoma of the rectum (b) metastasis 0 
the liv er (c) stone in left kidney (d) left hjdronep 
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(e) pyelitis Mrs b aged 65 was admitted to the Fresh} 
tenan Hospital on the service of Dr V C David on May 
241938 The previous history was negative The patient 
had always enjoyed good health until without apparent 
reason she suddenly began to feel weak The weakness 
gradually increased Several weeks later she began to have 
para m the rectum and this was followed by a change in 
bowel habit The patient suddenly developed a marked 
persistent diarrhea 

The physical examination was negative except for the 

presence of carcinoma of the rectum 

Examination of the blood show ed 4 200 000 red blood 
cells jo 300 white blood cells and a hemoglobin of So per 
cent The urinalysis on admission was negative 

\ left inguinal colostomy was done by Dr V C David 
on May 28 1938 and a perineal resection on June > 1 1938 
Roentgexographic ex an tnation The right p> elogram w as 
normal The left pyeiogram showed dilatation and clubbing 
of the calyces and the presence of stones m the pelvis of the 
left kidney presence of calcified glands near the spine and 
calcifications in the spleen (Fig ?} 

Following the perineal resection the patient developed 
some fever On the thirteenth day after operation ex 
animation of the urine show ed the presence of a good deal 
of pus On the twenty fifth day the patient developed 
tenderness over the left kidney The temperature con 
turned to fluctuate between 100 to 103 degrees Fxanuna 
tion of the urine revealed a great deal of pus and there were 
100 cubic centimeters of residual unne Examination of the 
abdomen showed tenderness of the left kidney posteriorly 
and the presence of a iaTge palpable mass in the right upper 
quadrant The mass was tender and the nature of it was 
indefinite The diagnosis rested between enlargement of 
the liver and right sided hydronephrosis 
The patient was treated with Mandehc acid and in 
dwelling catheter drainage was instituted but this had no 
effect on the temperature until an indwelling uteteral 
catheter was placed in the left ureter This brought Che 
temperature down immediately but 3 clays later there was 
a sudden rise Catheters were inserted in both ureters and 
left in place This brought the temperature down and 5 
days liter the catheters were removed The patient was 
dis larged on July 27 1938 

LESIONS OF THE GYNECOLOGICAL TRACT 
Various pathological conditions in the g> neco 
logical tract are often the cause of urinary symp 
toms On the other hand m some cases the pa 
tient may have disease m the urinary tract that is 
the direct cause of urinary symptoms, and with it 
may be associated conditions m the gy necological 
tract, such as prolapse of the uterus, cystocele, 
rectocele, fibroid, and various lesions of the tubes 
and ovaries It is not at all an infrequent oc 
currence to see a patient m whom the urinary 
symptoms are erroneously attributed to the pelvic 
disease and for which the patient is operated upon 
without relief of the urinary symptoms Among 
some of the more frequently overlooked lesions 
may be mentioned chrome pyelonephritis, hydro 
nephrosis renal and ureteral stone, renal t ubercti 
losis and elusive ulcer of the bladder Just as the 
gynecologist should bear in mind the fact that his 
patient may also have a lesion m the urinary 



fig 7 Case 6 The right pyeiogram was normal The 
left pyeiogram showed dilatation and dubbing of the 
calyces and the presence of stone in the pelvis of the left 
kidney calcified glands near the spine and calcifications 
in the spleen Note enlarged right kidney 


tract so must the urologist bear in mind that his 
patient s sy mptoms may be due to a lesion m the 
gynecological tract The necessity for a com 
plete urological survey in this group is perfectly 
obvious As an illustration of a patient belonging 
to this group I wish to present the following case 


Case 7 (a) Carcinoma of the right ovary (b) fibro 
myoma of the uterus Mrs I T aged 50 was admitted to 
the Presbyterian Hospital on October 6 1931 The previ 
ous history was negative The patient consulted me be 
cause of pain m the back and frequency that she attributed 
to disease m the urinary tract The present din? s began 8 
months before her admission to the hospital at which time 
she noticed pain m the right lumbar region The pain 
gradually increased m seventy and radiated toward the 
front ht times she also had pain in the right side of the 
abdomen low down The pain was associated with an in 
tense de-sire to void and kept her awake at night It was 
relieved by urination The patient was obliged to void 2 to 
3 times at night and there was some increased frequency 
of urination during the day Tw o months before admission 
she noticed a fullness m the epigastrium after eating The 
bowels were constipated There was no vaginal bleeding or 
discharge and no hematuria Menopause had begun 6 
months before 

Physical examination was made by Dr L E Irons 
Examination of the head neck heart and lungs was nega 
bve There w as some tenderness on deep pressure over the 
right kidney Vaginal examination showed a mass the size 
of a small orange to the right of the uterus which was about 
twice its normal size Examination of the urine was nega 
Uve except for the presence of a few white blood cells The 
blood count show ed 4 010 000 red blood cells 26 600 white 
blood cells and a hemoglobin of 62 per cent The blood 
pressure was systolic 133 and diastolic 82 

Roentgenographic examination was negative for stone 
intravenous urograms were negative Chest fluoroscopy 
gastro intestinal studies and gall bladder were negative 
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hvstirfctomy P K y and a suprayaginal 


probVms S .'„ l, !L' , H thOUSh th ' rc " cre «l«ul 
I r 2 , h . <ila S" 0!ls svmptoms which 

logical ‘i r tlent mc " crc ^sscntiall} uro- 
“ d . lh<T< i " ere »° s'mptoms referable to 
the gt necokigic] tract The urological sjmmoms 

sxt, c s ,he "(*>'■"»& ssrss 

ran and f™ T m thf "S h ‘ '»"« ejuad 

po,n, view Sfs*r3 ! h h : sfs? 
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less freaucntlv h “ PI r < I“ iulra " t occurs much 
“T, . ! “ <locs thc n B ht side and 

diagnosis tl™ T P roblems in differential 

£r£ll? ? -"^Ss.Je 

follow ing case as an illustration 


on admission were abdominal distre« t 

^^r^js.T sr ?saaii 

sa s^“*sr^ 3 i!ss 

m the left side 0 aSSESSr! !t “>“ 

unnation l*ih day f„«J night ha ' f freqUfncy of 

^* b *P**n®ltoi'Pieieh rthMr^tlercc^* 
ulciis to tte ? lfnd / ng fr ? m ,he s,de na]1 of ib" 

The lilootl nrEf ** and ln ' °l' ln K the sacro-iliac ligament 
The^nfl \ as Systohc *J4 and diastolic too 
m-,1 m 0fl admission showed the urine to be nor 
n «?Jh.£ < ?l^ Un ii ,h ^if d L 4 . sooooorfd blood cells and 
mtnwen , ce J * 7 hc b ood ch emistry showed urea 

nitrogen it uric acid ? S creatimn 14 and non protein 
SEE * 7 hcnol ulfonphthalein test showed snoutput 
0, r° per cent in 3 hours K 

The qslosciinic examination on October 14 10, $ 
Tbe nght ureter »*s catheter 
ol^n^ rae, . d i‘ bcuI,y or obstruction There was some 
The» C „ f thepassageef thecatheteruptheleftureter 
The urines from the right and left Lidnexs as well as tie 
Madder w ere free of pus and sterile on culture 

r,reK^ n ' E r Cn0Rraph,c films 'I ere nf ? a,, ' e for stone The 
r Kht pjelogram was normal The left pyelogram showed 
dilatation of the kidney pels is calyces and ureter The 

*£!!Z°L£'&T% Mpp ’ d *■ * ■*“' “» 

Because of the presence of an obstruction in the left 
ureter with secondary hydronephrosis and pain in the left 
sine 01 the abdomen preliminary dilatation of the ureter 
was carried out prior to the operation After severaldiJali 
tions the patient de\ eloped an acute pyelitis for which 
indwelling ureteral catheter drainage was earned out A 
colpotomy was performed by Dr \ S Heaney on October 
*4 *9 38 Fxamination of the pieces removed showed 
papillary carcinoma Subsequently the patient was given 
radium implantation of j 100 milligram hours and was 
di charged on December 1 193S 




LESIONS OF THE SPINE 

Because of the fact that pain in the bach is not 
alwajs of renal origin it is necessary that the 
urologist in his consideration of differential diag 
nosis bear m mind the fact that the patient roav 
ha\e a lesion of the spinal column It is not 
necessarj in this sjmposium to consider all the 
lesions of the spine that maj be confused with 
lesions of the kidney but I wish to call attention 
to 3 of them (1) arthritis (2) lesions of the 
\ertebre and (3) prolapse of nuclear pulp 
1 Arthritis Although a relatiyelv common 
cause of pain in the back that brings the patient 
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to the urologist arthritis as a rule presents no 
serious problem m differential diagnosis 

> lesions of Hie vertebra: Osteaimelitis of thi 
spme is a relativel> uncommon lesion, ind it has 
been overlooked m several cases under recent ob 
serv ation In some instances the onlv nnmfcsta 
tion of osteomv ehtis is pain in the back In other 
instances it mav manifest itself in the form of i 
perirenal abscess Therefore, it is well always to 
bear in mind the possibihtv that a perirenal 
abscess mav be due to an osteomv elitis of the 
spme 

\s a rule the diagnosis of a perirenal abscess is 
relatively easy, especial!) m the later stages and 
is based on the presence of pam in the bach fixer 
leucoc) tosis muscular rigidity and a palpable 
swelling On the other hand, pam in the bach 
lcucoc) tosis, fever and muscular rigidity maj 
also be due to osteomyelitis of the vertebra 
Because of the fact that osteomyelitis of the 
spme may be the cause of permephrilic abscess 
it is well to bear this possibility m mind and to 
consider it as a factor in every case of perirenal 
abscess As an example of a case in which 
osteomyelitis of the spme was overlooked for a 
long time m a patient who was operated upon 
for a pennephritic abscess before he came to me, 
I should like to present the following 

Case 9 (a) Subacute osteomyelitis of the lumbar spine 
(b) osteoarthritis of the spme (c) right lumbar incisional 
hernia (d) secondary anemia (e) bilateral pyelonephritis 
H k male aged 57 was admitted to the Presbyterian 
Hospital on December 13 1934 The patient was fn good 
health until 4 months before his admission to the hospital 
at which time he complained of pain in the right upper 
quadrant that radiated to the back He was admitted to a 
hospital where a diagnosis of bilateral bronchopneumonia 
\\ as made A few days later he developed pus in the urine 
and he began to run a septic type 01 temperature The 
pyuria increased and he developed tenderness in the right 
renal area A diagnosis of nght permephrilic abscess was 
made and he was operated upon He was discharged from 
this hospital 3 weeks after operation 

Shortly thereafter he developed pain in the left side 
localized on a level with the third lumbar vertebra and he 
again began to run a septic temperature He was re 
admitted to a second hospital where he remained for a 
short time and then was sent to a convalescent home The 
pain in his left lumbar area continued however as did the 
fever and pus in the unne and be was sent to the I resby 
teran Hospital 

The physical examination revealed a poorly nourished 
male who was in severe pain hxami nation of theheartand 
the lungs was essentially negativ e The abdomen showed a 
recently healed scar m the nght renal area an f a hernia in 
the lower end There was a localized point of tenderness 
to the left of the spinal column and at the level of the last 
rib The rectal examination was negative 

The unne on admission showed some albumen and m»i 
leucocytes per cubic millimeter The blood count showed 
3 8 o 000 red blood ceils and 1 moo white l food cells The 
blood chemistry' tests were negative 



I ig 9 Case 0 NoU changes at tht third iumbaf dm t» 
osteomyelitis of the spine 


T lu. cystoscopa ixamin ilion wns tirg stive J in urilcr* 
were cathttcwcd without liifluidly or obstruction Jin 
urine fro-m the right kidney w is free of pusnmi sterile upon 
culture The urine from the left kidney showed 5, Coo 
leucocytes per cubic millimeter find c ult u id rim wet I ht-mo 
lytic and non hemolytic Staphylococcus nurcus Jlliddcr 
unne showed 640 iciicocytis per cubic millimeter it ml 
hemolytic and non hemolytic Staphylococcus nurcus 
Smears of the unne were negative for tubercle bacilli 

Rocntgenosrapluc examination Uit films were negative 
for stone T he ripit pvclogram was neg itlvc and the left 
showed a slight dilatation of the pelvis nnd slight clubbing 
of the calycis 1 he roentgenogram showed a destructive 
lesion involving the t>ody of the third lumbar vertebra 
(l «g 0) 

A diagnosis of osteomyelitis of the body of the third 
lumbar -vertebra u is made Dr Kellogg Speed was nuked 
to ace this jmwnl in amuUvlfan nml he concurred lit (he 
diagnosM I mm the evidence obtained « dl tgnosls of sub- 
acute osteomyelitis of the body of the third lumbar verte 
bra was made and approoriitc orthopedic treitment In 
stJtutcd the patient mark a complete recovery and wns 
disch ufeed on December t(> 1954 

3 Prolapse of nuclear pulp During tin pint 
lev. j cart imn> trucks tk limp with proltpsi of 
the nuclear pulp or Schmor! s tltsiasi, ii ivi up 
ptattd tn the hltratuit so tint it Is not muss try 
to inter into a tkirukd discussion or description 
of this rtlatnily recently desenkd cnntliUnti Of 
prime importance, as fir as the urologist is tun 
ccmui , is the fact that he should const mtly L ir 
in mind the possibility that it rnty k thi nun 
of pain in tk hack mil hi should not fid to fi ivi 
a lateral roentgenogram m uk of (he spun I his 
u no* a routine procedure cvm whin obvious 
patholog, m tin urinary tr ict i prere of, sunt il 
is possible in wmi of linn c ires tli it kill lesions 
may 1* prewnt at tk aami timt 1 should bki 
present the following cast is ,n ex impie 
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Fi io Case io Calcified nuclear pulp at intraicrte 
bral Ji«cs 


L\st io (a) Congenita! sditary kidney right (b) h> 
droncphn is right (c) hydro- ureter right (d) bihl kidney 
pelvis right (ej prolapse of nuclear pulp Airs S agcd.M 
was admitted to the I rcsbyterian Ho pital oa January a 
iqjO The past history w as ncgaliv e Her complaints be 
gan about 0 weeks before consultation at which time she 
had frequency of urination and some burning in the 
urethra The patient also noticed that her urine was dark 
and cloudy and on examination it showed a «mall amount 
of blood and considerable pus The blood cleared up in I 
or 3 days and has not again appeared The patient also 
complained of pain in the back She had been treated with 
pelvic lavage el euherc 

Examination of the heart lungs head and neck was 
negative The liver and right kidney were palpable and 
there was no lumbar tenderness A pelv ic examination re 
vealed an infantile uterus The blood pressure was systolic 
1 14 and diastolic 82 

The blood count and blood chemistry were negative 
Examination of the unne on admission was negative 
Phenolsulfonphthalein show ed an output of 80 per cent in 

The cysto«coptc examination showed a normal bladder 
The right ureteral onhee was normal in size shape and 
position \o left ureteral orifice was foun 1 after very care 
ful search txaminali n of the bladder unne showed no 
pus Cultures sho ved Bacillus coli Guinea pig inocula 
lions were negative for tuberculosis 

Roerlgtno£r<iphi( exat unation The plain film was nega 
tive for stone The ri-ht kidney outline was very large 
extending from the fifth lumbar to the twelfth dorsal The 
kidney outline on the left side was not visualized Intra 
venous pyelograms showed a very large right kidney pelvis 
with a po sible slight dilatation of the right ureter There 
was no visualization on the left side \ lateral film showed 
a rather unusual type of calcification at the intervertebral 
discs Instead of one large island of calcification centering 
two-thirds of the way back in the disc one sees many 
smaller islands at the junction of the second, third fourth 
and fifth which center two-thirds of the way forward m the 
disc In addition the margins of v ertebr* are cup shaped 
as in nuclear pulp enlargement (Fig xo) The patient was 
discharged from the hospital on January 15 1936 



following the acute onset of urinary symptoms a diag 
. .. _r .ii.mnH!- •Kinronriate treatment was 


he acute onset ot urinary symptoms - u.- s 

„ v .pyelitis was made appropriate treatment was 

carried out and the condition curfd ^How ev ** 
the back continued and it 
that the patient consulted 


is of acute pyelitis 

is for the persistence of P 3 " 1 

Pam in the bach is often associated xwth acute 
•enal infection and it disappears when theinlec 
ton is cured Therefore its persistence should 
ilxa\s arouse our suspicions that the patte 
mist have some other type of pathology that « 
ilatns the cause of the symptoms which mttj* 
:ase was demonstrated with a lateral 
jenogram 

IIYDROVEPIIROStS 

11\ dronephrosis Is one of the “"j 1 ”' 

.he lldnej that is frequently ot erlooled an 
used vuth serious intra abdominal lame 
mine cases there are no symptoms ref table to 
he lidne) and the h) dronephrosis is disc W 
inlj upon routine examination In ‘ °^ hrMls 
itam.es the onI> manifestation of oI 

s indefinite pain in the abdomen the ca 
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which is not recognized, and, m some cases an 
abdominal operation is performed without relief 
of symptoms 

Because of the large size of the hydronephrosis, 
the condition may be confused with various types 
of intra abdominal swellings In another group of 
cases the patient may develop severe pain, which 
may even result m shock and collapse, so that the 
clinical picture is that of an acute mtra abdominal 
emergency As an example, I should like to 
present the following case 

Case ii Bilateral hydronephrosis XV S mate aged 
24 was admitted to the Presbyterian Hospital on July 29 
193? on the service of Dr William Kirby 
The patient complained of a mass in the abdomen which 
he said had been present for 2 years Three years before 
his admission to the hospital the patient had a severe fall 
at « hich time he had severe abdominal pain The next day 
be noticed that his unne w as very bloody The hematuria 
continued for 10 days Two years before his admission to 
the hospital he was in an automobile accident was uncon 
scious and again passed bloody unne for 10 days Since the 
second accident the patient noticed the presence of a mass 
m the abdomen which gradually increased in size The 
swelling had become more noticeable during the past 6 
months 

Examination of the heart lungs head and neck was 
normal. The abdomen appeared distended and the right 
half was much more prominent than the left The nght 
costal arch was elevated and the maximum fullness ap- 
peared to come out from under the arched ribs A super 
ficial vein was visible on the right side of the abdomen 
running from the costal arch down to the level of the um 
btheus The entire abdomen was very tense except for a 
small area in the low er left quadrant There was no pain or 
tenderness and one gained the impression that the mass 
was cystic and not solid The blood pressure was systolic 
174 and diastolic t to 

Examination of the unne show ed no sugar or albumen 
aa occasional red blood cell was seen and there were 140 
white blood cells per cubic millimeter There were a few 
granular casts m the unne The blood count revealed 
6 270000 red blood cells 12 000 white blood cells and a 
hemoglobin of 98 per cent A \\ assermana test was nega 
live Blood chemistry showed urea nitrogen 14 o unc 
acid 4 3 non protein nitrogen 36 5 
The cystoscopic examination was normal The ureters 
were catheterized without difficulty or obstruction liie 
unnes from the nght and left kidneys as well as the bladder 
w ere free of pus cells The urine from the right kidney con 
tamed a few red cells and cultures were sterile all around 
A roetttgenOgraphic examination on \ugust 3 1937 
showed no evidence of stone in the urinary tract The kid 
ney outlines were obscured by a large soft parts shadow 
that nearly filled the entire abdomen The nght ureter 
catheter passed upward toward the top of the sacrum and 
from this point it curved to the left so that it lay at the left 
border of the previously described shadow The left 
ureteral cathe ter follow ed a normal course (Fig ti) Theteft 
pyelogram showed the presence of a small hydronephrosis 
No outline of the right pelvis could be demonstrated ja the 
x ray film 

Seven day s after admission to the Presbyterian Hospital 
the patient developed a sudden severe attack of pain 
There was a rapid increase m the size of the abdomen The 
pulse rose from 76 to 126 and the temperature to 102 de 


grees The patient bad severe nausea and vomiting and 
the pam increased m seventy and was only slightly relieved 
by a hypodermic injection of morphine He rapidly went 
into shock and collapse and it was necessary to give him a 
blood transfusion In addition he was given intravenous 
injections of glucose and external applications of heat The 
patient gradually unproved and a nght nephrectomy was 
done on August 6 *937 Because of the enormous size of 
the hydronephrosis it was necessary to aspirate it The 
fluid removed measured 6 100 cubic centimeters and was 
dark m color due to the presence of old blood The patient 
made aa uneventful recovery and W3$ discharged on 
September 1 1937 

This patient presented a rather interesting 
problem m differential diagnosis because of the 
sudden onset of the severe pam which was fol 
lowed b> shock and collapse and because of the 
increased rigidity of the abdominal wall This 
sudden change m the clinical picture immediately 
raised the question of the possibility of our dealing 
with a double lesion, and that the patient besides 
his hydronephrosis might have any one of the 
following lesions acute pancreatitis, mesenteric 
thrombosis, acute intestinal obstruction, or per 
foration of a hallow’ viscus, such as rupture of a 
gastnc or duodenal ulcer or an acute gangrenous 
gall bladder 


RETROPERITONEAL TUMORS 


It is a well known fact that retroperitoneal 
tumors produce no typical clinical symptoms by 
means of which they can be recognized, and, that 
as a rule, when the patient is seen, the tumor has 
reached a large size In an occasional case the 
tumor is discovered after the patient has received 
an injury, and m other instances the only com- 
plaint is that of indefinite pam 
Retroperitoneal tumors are often confused with 
lesions of the kidney, adrenal, pancreas, and 
Riedel's lobe of the liver A complete urological 
study is always indicated and is most informative 
Ureteral catheterization and retrograde pyelo- 
grams show two common findings that are of 
great value, namely, displacement of the kidney 
pelvis with or without changes in the pyelogram, 
and changes in the course of the ureter As an 
illustration of a patient in whom both of these 
findings were present, I should like to present the 
following case 


Oise i 2 (a) Retnroentoneal fibrosarcoma Mrs A S 
aged 64 was admitted to the Presbyterian Hospital on the 
service of Dr \Vdham A Thomas The previous history 
was negative The patient on admission to the hospital 
complamedof right sided low backache which was gradual 
m onset It was described as a dull ache never severe nor 
colicky *n nature svhicfa was relieved by lying down and by 
beat and aspmn There were no urinary symptoms 
The faeart lungs head and neck were negative Ex 
arainaUon of the abdomen revealed a hard smooth mass m 
me nght mid abdomen about the size of an orange and 



682 


SURGLR\, GYNECOLOGY AND OBSTETRICS 



tig 12 f aormous dilatation of the unnary bladder due 
to obstruction at the bladder nee L 


there was some respirator} mobility There was no tender 
ness The vaginal examination w as negative Examination 
of the blood unne and stomach content was proved to be 
normal 

Cystoscopic examination show ed a normal bladder The 
ureters were cathetenzed without difficulty or obstruction 
The unnes from the neht and left ludnevs as well as the 
bladder were free of pus and sterile on culture Smears re 
\ eaied no tubercle bacilli 

Roentjcnoj afhic txamtnatton The examination was 
negative for stone in the unnary tract The nght p>elo 
gram showed a normal pelvis except that the pyelogram 
\as tilted outward and to the right The nght ureter 
curved outward and to the nght and there was slight dlla 
tation of the right ureter over the sacrum The left pye- 
logram was normal \ large irregularly rounded or nodu 
lat soft tissue density was seen filling the nght side of the 
abdomen This shadow extended from the lower edge of 
the eleventh rib to the mid part of the sacro-iliac joint and 
from the right margin of the sf me laterally to the edge of 
the film 

\n op ration was performed on October 34 tgjs by 
Dr F M Miller and Dr H L Kretschmer Laparotomy 
showed a retroperitoneal tumor mass and the sections re 
tnov ed showed the presence of a fibrosarcoma The patient 
made an unev entful recovery and was discharged from the 
hospital on November J4 « 93 S 


From the careful pre-operative study it was 
perfect!) obvious that we were dealing with a 
retroperitoneal tumor probably malignant and 
that the tumor mass was extra urinary The 
presence of a normal pyelogram which was tilted 
the tilting of the kidnev the dislocation of the 
right ureter with a normal pyelogtam left little 
room for doubt that the tumor n as retroperitoneal 
and not connected with the kidney 
ELUSIVF ULCER 

One of the lesions of the unnary tract fre 
quently confused with lesions of the lower abdo- 
men is the so called elusive ulcer This condition 
is relatively uncommon yet it occurs with enough 
frequency to justify bearing it in mind in the 
differential diagnosis of lesions of the lower ab 
rlomen Unfortunatelv this lesion is not taken 
into consideration frequently enough with the 
net result that manv of these patients are not een 
until after they have had a prolonged course of 
local treatment or until after they have had one 
or more abdominal operations without avail In 
many of these cases the symptoms are attributed 
to a diseased appendix and an appendecto-n n 
done In another group vanous gynecologist 
procedures are carried out without rehev g tft 
svmptoms in any way , , 

It is in this group of cases that the value of a 
historv is apparent When a patient states that 
she has frequency of urination urgency and 
set ere bladder pain and if the sy mploros have no 
been relieved by various forms of local treatment 
or bv one or more surgical operations we mate 
working diagnosis of elusise ulcer These cues 
are os erlooked because we fadto bear to P» 
bilitj m mind during Ike differential diagnosis 
It is to be remembered that m pr*»M> ® 
majority of them the untie is cleat and sparito, 
and the urinary examination may 1* 

The diagnosis rests upon the cystoscopic etarnna 
lion the findings being quite charactenst 

DIFFERFNTIATION BETWEEN ASCITES A VP 
CHRONIC URINARV KFTENT10N 
is a rule lesions of the bladder such as stones 
tumors ulcer and sesical obstruct « 
not scry frequent!} confused with in i at , 
,nal lesions and it is relatively rare tot dr > 
considered in the problems of ***“*“, % 
nosis between abdominal and unnary , n 

chronically distended bladder may- read, sutoa 

enormous size that the full Madder > 
fused with ascites At umes difli 
in making a differentiation between asciie 
an overdistended bladder 
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The presence of a suprapubic tumor due to 
chronic urinary retention as a rule does not 
present any special problems in differential diag 
nosis A long standing history of urinary ob 
struction, the rather characteristic outline or 
shape of the spelling, and the results of catheter 
iz3tion suffice to establish the diagnosis 
When the distention of the unnary bladder 
reaches to or above the xiphoid cartilage (Fig 
12), this condition may be and has been confused 
with ascites In cases of this kind there is ex ten 
sue displacement of the intestines just as occurs 
m ascites which adds to the diagnostic problem 
Urinary symptoms when present may be 
ascribed to the ascites, it being assumed that the 
ascites mechanically interferes with the act of 


micturition The differentiation between ascites 
and chrome urinary retention of this magnitude 
rests upon the results of catheterization It is 
needless to emphasize that the removal of the 
unne must be done very slowly and under close 
observation 

suimARv 

The role of the urologist is a very important one 
in the differential diagnosis of abdominal disease 
He must be familiar with the various types of 
intrapen toneal, as well as retroperitoneal lesions 
that may be confused with lesions of the genito- 
urinary tract It is most important that he be 
familiar with complications that arise following 
general and gynecological surgical procedures 



A CLINICAL STUDY OF ALLOY STEEL WIRE SUTURES 
IN HERNIA REPAIR 


LOl/IS REN£ KAUFMAN, MD.FACS WILLIAM W JOHNSON M D and 
ALBERT LESSER M D , New York, New lork 

T HLKL is gtneral agreement among sur through and through sutures of all abdominal 
geons that for satisfactory wound healing lavers, these sutures being removed in 15 to 10 
the rdle of the materials employed for days In a large senes of cases studied over a 
ligatures and sutures is of particular im 10 year period there were no wound disruptions 
portance Such materials should be stenle and and a markedly decreased incidence of post 
pliable fine and delicate in texture with such operative hernia 

tensile strength as to maintain approximation of Stainless alloy steel wire as described by Bab 
tissues without prolonged or excessive irritation cock has numerous advantages over silver wire, 
rhe relative value of absorbable and non ab and is gaining popularity as expenence m its use 
sorbable sutures has long been a subject of dis enlarges the zone of its application It does not 
cussion and the discussion has largely been con tarnish or corrode, and consequently does not 
cerned with stlk and catgut. Catgut continues to produce tissue discoloration has greater tensile 
begenerallv favored by surgeons by reason of the strength and is less brittle than silver wire, is 
emphasis placed upon absorbability as thedecisive absolutely impermeable and easily manipulated 
element in satisfactory wound closure, and there Its use in fine sizes permits accurate layer for 
fore it still remains our standard material How laver closure in the form of buried sutures and 
ever its absorbability frequently gives nse to easy appbcabihty in the ligature of vessels It is 
serious complications in wound healing since in easily sterilized and relatively inexpensive 
some cases it may fail to persist long enough to Dambrm has used alloy steel wire sutures m 
accomplish its purpose of coaptation until union abdominal closures over a long period of years 
may occur In other cases its absorption is so using a two-lay er technique a deep bunea layer 
long delayed that its reaction is that of a non of figure of eight sutures for fascia rnuscie muses 
absorbable suture sheath and peritoneum and a superficial layer 01 

Kraissl 10 a thorough review of the subject removable steel wires He was impressed vn 
has stressed the many inadequacies of the absorb several observations (1) the absence 0 pos 

able suture materials particularly with reference operative discomfort at the site of buried suwr 

to the problem of wound disruption Kraissl (2) the fact that even when wounds *> 
Babcock and others have demonstrated catgut grossly infected exposing the deep laver ® , 
allergy and its deleterious effects on wound heal sutures the sutures remained intact ™ 
mg Clock has shown the dangers of unstenle healing after control of the infection 
catgut in studies of standard brands of catgut plete absence of wound disruption \ 4 > 
furthermore he has demonstrated the disad that these patients could be exposed to 

vantages of processing by chemical sterilisation or x ray without any untoward resu 

Recently interest has been stimulated m the Mendonca reports the use of alloy steei ^ 

use of non absorbable suture materials and par extensive series of cases He has use 

ticularly wire Silver wire was successfully used clusively in vesicovaginal fistulas u P ^ 

by Shipley m the secondary repair of operative perineorrhaphies hernias and ab 0 
wound disruptions Reid Zinninger and Meml repairs He too was impressed w ‘tb , 

reported an extensive use of silver wire m the even in the presence of severe mice 
closure of the abdomen in cases of acute abdomi longed drainage, wire sutures remai \v e ]ti 

nal emergencies particularly in the presence of maintained firm coaptation ot . gW 

great tension marked tissue Inability probability emphasized the following advan g 
of infection or marked general debihty Their steel wire buried sutures (1; tnev , n (?) 
technique consisted in the use of interrupted and therefore cause minimal us u ^ tee j wre 


d tnereiore cause , re 

e unusual tensile strength of 
rmtts its use m very fine sues therefore rrtuc 
. the bulk of buried suture material 
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In an attempt to clarify the status of alloy steel 
v/tte sutures we conducted two investigations 
which form the basis of this paper (i) a study of 
56 consecutive cases of hernia repairs, (2) a stud) 
of wound repair in dogs 

A THE STUPY OF HERNIA REPAIRS 
In this senes of 56 consecutive hernia opera 
tions at the Metropolitan Hospital and the Flower 
and Fifth Avenue Hospital, suture materials 
were used in the following groupings Group 1 — 
25 cases—catgut chroimcized and plain, was 
used throughout for buned sutures Group 2 — 
18 cases— -alloy steel wire sutures used for repair 
of the anatomical structural defects, with catgut 
for the peritoneal sac and hemostatic ligatures 
Group 3 — 10 cases— alloy steel wire sutures were 
used exclusively throughout, including repair of 
the defect, peritoneal sac, and hemostatic hga 
tures Group 4—3 cases— black silk was used 
throughout, including peritoneum and ligatures 
The plain catgut, chromicized catgut, and 
black silk were of the usual standards and sizes 
and were employed m standard technique The 
stainless alloy steel wire was used m two sizes 
the Nfo 35 B&.S gauge (o 0007 inch), with a tensile 
strength of 2 x /i pounds, was employed for ligature 
ties and delicate approximating the No 30 B&S 
gauge, with a tensile strength of is pounds was 
used for supporting structures (closing hernia 
defects) The wire was handled as were other 
suture materials care was taken not to kmk the 
wire and ends were cut close to the knot and fiat 
tened wherever possible The wire was usually 
employed as an interrupted suture but in several 
instances we have employed the fine wire as a 
continuous suture For supporting structures 
(such as approximating conjoined tendon to 
Pouparts ligament), double strands of No 35 
wire were used in man) of the cases 
Ail clinical case groups w’ere closel) observed 
during the immediate postoperative course The 
operative wounds were classified as follows (1) 
clean absence of infection, (2) infected , gross 
evidence of pus requiring drainage (3) presence 
of seroma, that is our clinical designation of a 
gross accumulation of serum or blood requiring 
evacuation, without subsequent suppuration At 
the time of discharge from the hospital, each 
wound was carefully examined with the purpose 
of determining the relative amounts of wound 
induration in the various suture type cases 
Again approximately 1 >ear after this study was 
initiated, all cases were brought back for a follow 
up examination The time elapsed between date 
of operation and date of follow up examination 


varied from 2 to 10 months At this time each 
patient was examined with an attempt to de 
terrmne (a), the relative amount of wound in 
duration, (b) recurrence or weakness, (c) any 
symptomatic complaints referable to the type of 
suture material used 

ANALYSIS OF CLINICAL CASE GROUTS 

Types of hernia In this series of 56 cases, 42 
were elective inguinal operations 1 a strangulated 
inguinal (emergent)) operation, 1 a strangulated 
femoral (emergency) operation, 8 postoperative 
incisional hernia (ventral) repairs and 4 recur 
rent inguinal repairs 

Incidence of infection In group x, catgut su 
tures, m 25 operations, there were 6 infections, an 
incidence of infection of 24 per cent In group 2, 
combined catgut and wire, there were 18 opera 
tions, with 2 infections, an incidence of infection 
of 11 per cent In group 3, mire exclusively, 
there were no infections in the 10 operations In 
group 4 black silk exclusive!), of 3 operations 
there were 2 infections 

We wish to stressat this point that the incidence 
of suppuration m these 3 cases m group 4 is 
rather the exception to our satisfactory experience 
with the use of black silk m many other types of 
clean cases In our experience the use of fine silk 
m wounds closed without drainage has been at 
tended b> a low incidence of suppuration, but the 

2 cases m which infections occurred were second 
ary repairs of very extensive ventral incisional 
hernias and because of a large amount of dissec 
tion and considerable oozing, were closed with 
drainage with catgut emplo>ed for ligatures 
Halstead man) years ago stressed the necessity 
for accurate hemostasis and the absence of dram 
age for exhibition of silk m wound repair 

Incidence of seroma In group 1, no seromas 
occurred In group 2, 5 seromas occurred m 18 
operations, an incidence of 27 per cent In group 

3 there were no seromas In group 4, 1 seroma 
occurred m 3 operations, an incidence of 33 per 
cent 

Degree of mound induration We realize that 
wound induration is a matter of individual m 
ierpietation, but since all cases were observed by 
the three authors, wc feel that the interpretations 
were relatively fair At the time of discharge from 
the hospital following operation the wound in- 
duration m groups 2 and 3 (that is, all cases m 
which wire sutures were used either entirely or m 
major part) was definitely less than m the catgut 
or black silk groups At the time of follow up 
examination, however (2 to 10 months later), the 
various suture type cases could not be distm 
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gmshed from one another from the standpoint of 
relative wound induration 
Recurrences At the time of follow up examma 
tion there was only I recurrence and that was in 
a black silk repair of an incisional hernia with 
severe wound infection Because of the short 
period of time elapsed, however, we feel that no 
value can be attached to the report of recurrences 
Sympiontaltc patient complaints There were 
no complaints of discomfort sticking or pricking 
sensations referable to the use of steel wire su 
turfs 

B the STUDY OF WOUND REPAIR IN DOGS 
Recently we attempted by means of animal 
investigation to ascertain whether or not our 
clinical impressions of alloy steel ware sutures 
could be confirmed under the microscope It was 
therefore necessary to determine the tissue reac 
tion of an individual animal to various types of 
suture material The experiment was earned 
out on dogs as follows The abdomen of each dog 
was divided into four quadrants In each of these 
quadrants under aseptic technique, an operative 
incision was made in the anterior abdominal wall 
extending through the peritoneum The wounds 
of the two right quadrants were closed layer by 
layer throughout with interrupted sutures of 
No 35 gauge alloy steel wire wire also being used 
for all ligature ties The incision in the left upper 
quadrant was closed in the same manner with 
black silk throughout The incision in the left 
lowrer quadrant was closed with No i chromic 
catgut The tissues of the one dog were thus sub 
jected to the foreign body effects of the various 
suture materials At varying time intervals of 4 
8 12 16 and 20 days the dogs were re operated 
upon and the suture line areas excised en bloc 
including skin through peritoneum The gaping 
defects left in the abdominal walls by these 
procedures were then closed with through and 
through interrupted sutures of alloy steel wire 
which were subsequently removed 
During the course of the experiment we were 
again impressed with the observation that the 
wounds closed with wire healed more rapidly and 
with Jess induration redness and swelling than 
the wounds which were closed with either black 
silk or catgut The clinical observ ation of the ex 
perimental wounds healing gave us the same re 
suits as we had observed in the healing of wounds 
among our patients In only one instance did 
gross infection of an incision occur This hap 
pened in a right lower quadrant wound following 
a secondary closure under marked tension of 
a large tissue block defect after removal of an 


abdominal wall section We were impressed with 
the rapid healing which occurred in this wound 
following control of the infection 8 days after 
the infection was first discovered and treatment 
instituted, the wound was completely healed, the 
infection was cleared up and healing proceeded 
without the removal of any of the wire utu es 
There were no cases of evisceration no weak 
scars or hernia and all the dogs survived opera 
tion and re operation 

As the "blocks of tissue were removed from 
the animals they were brought to the surgical 
pathological laboratory where sections including 
all the layers of the abdominal wall were made 
The slides thus prepared were examined in an 
attempt to determine whether or not there were 
quantitative or qualitative differences in the 
tissue reactions of the individual dog to the pres 
ence of the various suture materials and also 
whether microscopy could reveal the extent 01 
healing m the various instances The findings as 
reported by Dr L C Reid of the department of 
surgical pathology were as Mows ' Those speci 
mens containing the alloy steel wire showed less 
necrosis and less inflammatory exudate than the 
sections containing either the silk or catgut The 
degree of proliferative reaction and fibrous tissue 
replacements in the wire sections parallel dosely 
the findings in the silk sections and these two are 
further advanced than similar reactions shown in 
the sections from the catgut wounds 

It is evident that exact differences of tissue 
reaction in the dog to various suture matenas 
could not be demonstrated microscopically 
Furthermore the various day interval specimens 
of tissue offered no additional microscopic in 
formation of significance in this immediate prob- 
lem of suture material reaction in the dog 


SUMMARY 

1 The use of buried steel wire sutures m a 

senes of hernia repairs his resulted in a marke 
reduction of wound infections , 

2 When wire is used in the same wound w 

absorbable suture materials, there is a markeo 
tendency to seroma formation . 

3 Whenever possible therefore, it is advisable 
that wire suture material should be used ex 
sively and not with absorbable suture ma e 

the same wound 

4 Despite the presence of infection in ■ «**» 
which wire was used in combination with catgut 
sutures all the wire sutures remained » 
throughout the process ot wound arming 

; During the immediate postoperative . 
there was distinctly less induration redness anu 
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swelling in the wire cases than in those of other 
suture materials 

6 Two to 10 months later, however, the wire 
wounds were practically indistinguishable from 
those in which other suture materials were used 

7 Patients have manifested no untoward or 
uncomfortable symptoms referable to the presence 
of buried wire sutures m the tissues 

8 A study of tissue reactions in dogs to the 
various suture materials has in general borne out 
our clinical impressions of alloy steel wire 

9 The results of these investigations warrant 
the further use of alloy steel wire sutures 
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INGUINAL HERNIA 

Application of Cardinal Principles in the Repair of Inguinal Hernias 

RAOUL L RAMOS M D and CLAUDE C BURTON, M D FACS, Dayton Ohio 


W E are endeav onng in this article to 
discuss and present in a clear cut 
manner a method of repair of her 
mas in the inguinal regions which 
in our hands has been quite successful This 
method differs m a few essential points from oth 
ers described in textbooks and recent surgical 
literature (r 5 6 7, 13 19) In it we are stress- 
ing a few important points in the proper repair of 
inguinal hernias which have been emphasized at 
one time or another bv different competent work 
ers trt the surgical field (1 5, 6 7> to, I 3 *6) 
There is nothing original in this new type of 
repair of inguinal hernias described later in this 
article as the principles involved have been thor 
oughly proved of value m the experimental as 
well as in the practical field by other observers 
and workers However it is our belief that this 
is the first instance in which a technique for repair 
of inguinal hernias is presented and described 
where these principles are well correlated and 
incorporated in a single simple method of recon 
struction of hernial defects in these regions Re 
cently Zimmerman described a method of his own 
which is the nearest one in similarity to ours as 
far as we liav e been able to determine by review 
ing the literature of the last three decades on the 
subject of Repair of Inguinal Hernias How 
ever there are some points in Zimmerman's 
method which are disregarded such as the exci 
sion of the direct sac or sacs and the final place 
meat of the cord and which we consider of para 
mount importance in the proper correction of 
inguinal hernial defects The few variations 
shown at the time of the description of the oper 
ative technique demonstrate the flexibility and 
applicability of this method to most of the prob- 
lems encountered by the surgeon at the time of 
the operation for hernias in these regions 
Inguinal hernias are divided for anatomical pur 
poses into three mam varieties indirect, direct 
and femoral, depending on the relative position 
of the component hernial peritoneal sac or locule 
to the deep epigastric vessels and femoral canal 
{Fig 1) It is obvious that according to this type 

Published with the permission of the Medical Director V eterans 
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of classification a femoral hernia is simply a vana 
tion of the direct type of defect m which the pen 
toneal sac or locule insinuates itself in the femoral 
canal Unilocular indirect hernias occur fre 
quently in children and v erj young adults This 
fact is easily explained by the anatomical vans 
tions and arrangement of internal viscera charac 
tenstic of this age group In our experience 
chiefly with male patients above the age of 35 
years we have rarely encountered this type of 
hernial defect Most of the indirect hernial de 
fects in our large senes of patients operated upon 
have consistently presented a definite direct sac 
or locule which made the type of defects encoun 
tered a mixed one, indirect direct type or bilocular 
type (Fig 2) This finding has been corroborated 
with very few exceptions through the routine 
digital exploration of the pentoneal undersurface 
of the floor of the canal and the subsequent dis- 
section of the direct locule or sac from its attach 
ment to the under surface of the floor of the canJ 
and lateral wall of the unnary bladder Unilocular 
direct hernias excepting in recurrences havebeeo 
similarly rarely encountered as invariably a smau 
demonstrable indirect sac or locule has been found 
easily and dissected from its attachment to th 
cord and under brim of the muscular internal nog 
The direct type of hernia in which the sac or 
locule projects itself through the relaxed femoral 
nng is also included in the last group mentioned 
Based on our findings at the time of operation 
we have been classifying hernias in the inguinal 
regions according to the number of locules foun 
and radically dissected monolocular hermas wnic 
are rare bilocular hermas which are v er> frequent 
and the rarer triloeular hernias (lndirect-du'cc 
femoral or indirect with two separate direci 
locules) According to this simple classification 01 
inguinal hernias a bilocuhr hernial defect may o 
composed of an indirect sac with a true direct 
simple sac or with a concomitant direct sac p 
tec ting into the relaxed femoral canal Accor 
p3nying any of these types of inguinal berm 
there may be too assoaated pseudoherfflas s 
as diverticula and fatty masses pie 
are frequently found in or near the mgu. , , 
angle (3), and are usually mistaken and was 
as direct hernial defects when in reality they 
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Fig 1 Schematic oblique sagittal section in inguinal 
region as seen from inner aspect illustrating peritoneal 
relations encountered in a normal specimen Note the 
location of the epigastric vessels remnant of hypogastric 
arterj and peritoneal relations of bladder 


Indirect sac or I acute 



t ig a Same type of section through inguinal canal in 
case of a bilocular hernia (hernia with indirect sac and 
direct sac) Notice the peritoneal relationship and ana 
tomical position of each sac with reference to the deep 
epigastric vessels 


a different entity (Fig 3) These di\ erticuU do 
not possess a peritoneal lining or sac True her 
mas not e\en excluding sliding hernias, alw a> s 
present some sort of peritoneal sac, otherwise they 
are considered pseudohernias Routine bidigital 
palpation of the anterior and posterior surfaces of 
the inguinal floor will demonstrate more fre 
quently than reported the presence of this type of 
anomal} Pseudohernial fatty masses occur most 
frequently in the indirect position m the \1un1ty 
of the internal ring and beiore operation the) are 
hard to differentiate from indirect hernial protru 
sions The importance of this last type of pseudo 
hernial defect mentioned is great Their presence 
does not incapacitate patient in an> way and 
rare!) produces s)mptoms However, with the 
strictness of industrial law* and industrial ph>si 
cal examinations an individual with this type of 
defect can hardl) obtain employment as he is 
consistent^ refused employment because of the 
presence of an inguinal bulging The correction 
and excision of these two common pseudohernial 
defects are simple enough and, if present, should 
be routinely corrected through the usuil estab 
lished methods In our experience we have had 
instances of patients operated upon in whom 
these types of defects were encountered at the 
time of operation and before operation had been 
mistal en for simple hernias or recurrences if 
there was evidence of pnor surgical intervention 
The surgical method of repair of inguinal her- 
nias to be described has been steadfastly followed 
by us in the last 3 years or more and at present a 
follow up statistical report is in preparation This 
method, with few variations, can be applied to all 
types of hernial defects encountered in the mgui 
nal regions excepting the double and triple recur 
rent hernias which almost alua)s bring out, as a 
rule, other problems of structural weaknesses and 


have to be met in a different manner b) the use of 
viable fascial sutures or grafts to re enforce the 
weakened areas or to create a structure which 
through some congenital maldevelopment has 
never been present (10, 1 1, 18) For instance, in 
very rare occasions the fascia transversahs has 
been hard to demonstrate or has been absent and 
then we have been forced to use a pedicle fascia 
lata graft This has been done successfully m few 
cases The technique described takes longer than 
the av erage method of repair of hernias because 
of the complete and meticulous dissection and 
excision of the peritoneal loonies from their attach 
ment to the understructure of the floor of the 
canal and lateral bladder wall On this dissection, 
we insist, as the radical removal not only of the 
indirect sac but also of all associated direct sacs 
or locules is of prime importance, and we believe 
it bears a definite relation to the success or failure 
of an> inguinal hermorrhuph) Recurrent hernias 
are frequently of the direct variety, the indirect 
sac having been properly excised at the time of 
the original repair 

Bassmv (6) advocated the radical removal of 
the indirect sac dow n to its neck and following his 


. Prcpe itoncat fat 



I is 3 bame type of section through inguinal region in 
which there is a diverticulum Notice peritoneal relation 
to this diverticulum This is a pseudohemia 
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I 4 \ppcarancc of inguinal region after cord has Hr c Indirect sac has been mobilized from the cord and 
been properly mobilized pre enting an indirect hernia and di tction of direct locule is begun Notice the diep rpi 
a direct protro ion gastric ve sels 

method he obtained relatively brilliant results as many to discuss tn this short article We refer the 
compared with the Czernv method which disrc readers to a recent paper by Anson and VcVav 
garded altogether the excision of the peritoneal in which the e variations are described and the 
sacs and which was as a rule followed by more frequent areas of structural weakness are pointed 
than So per cent recurrences Statistics and our out and discussed At the time of operation when 
experience reveal that recurrent hernias in the the floor is exposed it should be thoroughly in 
inguinal regions are chiefly of the direct tv pc and specter! and studied to the end that the weak 
we attribute this to failure of removal of the areas discovered be properly taken care of later 
direct sacs at the initial operation although the in the process of reconstruction of the wall The 
indirect sac had been properly cxci ed (8) Simi fallacy of the conjoined tendon as an unfailu 
larlv we have found that our method obviates the strong pillar that can be used as the mam axis in 
more frequent use of other radical methods such the proper repair of the floor of the inguinal canal 
as fascial strips or ma sue fiscia lata grafts (q is clearly brought out and di pelledby the work 
io ii « 8) In very few instances severe struc ersquoted These workers as well as Andrew sand 
tural weakness of such magnitude has been found Seclig (i 2 17) hav e brought out that the weak 
that fasual grafts of some sort or another have ness of the floor of the inguinal canal is frequently 
been definitely indicated and succcssfullv used found in Us medial aspect designated by Andrews 
Lately (19) the reports of the results of fascial as the inguinal triangle Second the internal 
sutures or grafts have been discouraging but we oblique muscle fibers found in the inguinal canal 
believe the fault lies not in the grafts or sutures are part of the roof of the canal and their us in 
used but in the improper selection of the cases and rebuilding the floor bv suturing them to Pouparts 
in the lack of proper evaluation of the anatomical ligament is con idered unphv siological Ihernus- 
structural weakness found b\ the operator In cle will not remain strongly attached at the place 
marked structural weakness of the tissues com where it is sutured as union takes place only 
po ing the floor of the canal particularly of the between the connective ti sues of the muerc 
fascia transver«ahs the fa cial strips or sutures fibers the epimysium and the ligament he 
are of greatest value m correcting the defects union of muscle fibers is relatively stronger in 
present tensile strength than the union of muscle to tascia 

It is our purpose to emphasize certain points in or white connective tissue Therefore it 1 e 5 *®" 
the technique described because they are forgot tial that like tissues be placed in contact in 0 
ten, misinterpreted or misapplied m the proper to obtain the strongest and most sturdy phy, 
phv siological corrections of hernial defects in the logical final fusion in the repair Third ^ *P|* 
ingutna! regions with the subsequent failures and cation of tension m bringing tis ues toge 
recurrences Tirst the inguinal floor presents should be avoided The use of relative ' £ 

variations in structural contour which are too fine silk sutures is the ideal inasmuch as 
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of sufficient strength to hold the approximated 
tissues together, and are weak enough to break m 
case unnecessary tension is made Fourth, after 
the indirect sac is opened a thorough digital exam 
ination of the under surface of the floor should be 
done to help in correlating the facts observed in 
the study of the floor anteriorly Tilth, the com 
plete removal of all peritoneal sacs in the direct 
and indirect positions is of paramount importance 
The dissection of the direct locule or locules takes 
little additional time and the danger of opening 
or damaging the urinary bladder is negligible if 
proper care is used If the bladder wall is acci 
dentally opened, it should be immediatel> re 
paired by suturing the rent If there is no comph 
eating cystitis or urinary infection, no drainage of 
the operatne yyound is indicated and as a rule 
healing of tissues takes place by primary inten 
tion The insertion of an indwelling catheter in 
the bladder for 48 hours is yery desirable folloyy 
mg an accident like this In our senes of cases in 
2 instances the urinary bladder was accidentally 
opened and immediately closed, both patients 
making an uneventful recover} , the wounds heal 
ing b) primary intention As a rule, after com 
plete dissection of the sacs and converting them 
into one, it is possible to twist the peritoneal sac 
and easily insert a purse string suture at its base 
The stump left after amputation of the excess sac, 
if this has been properl} dissected, retracts back 
ward and upward for an inch or more 

TECHNIQUF 

The steps of the operation are illustrated m 
Figures 4 to 9 The usual incision for inguinal 
hernu is made exposing the aponeurosis of the 
external oblique muscle which is incised oyer the 
middle ot the canal down to the external ring and 
reflected from us muscle attachment The cord 
is grasped taped, and mobilized, excising the 
excess cremasteric fibers The floor of the canal 
is then found to be clearl} delineated and its weak 
areas and defects are observed (Fig 4) The 
indirect locule is identified, dissected sharply and 
bluntl} from its attachment to the cord and 
under brim of internal muscular ring The sac is 
opened and an} adherent viscus or omentum to 
its inner surface is released One or two fingers, 
depending on its size, is introduced into the sac 
and palpation of the under surface of the floor is 
done, thus supplementing the observations made 
b} external inspection Gently the indirect sac 
is pulled upward and Iaterall} (Fig 5), exposing 
the deep epigastric vessels and preperitoneal adi 
pose la}er which are dissected and displaced medi 
ally This is done with the idea of “indirectilizing ’ 


fan like arrcfnq*«ient eon 
ncctive £«it«e between bladder 
and pentopea 1 iac 

Unitary bladder appearing 

Fig 6 Dissection has progressed Ml direct sacs or 
locules ha\e been dissected free Notice the fan like 
arrangement of peritoneum and bladder wall at this stage 

all sacs of the direct yanet} present, that is, 
changing the direct locules into the indirect post 
tion, anatonncall} speaking The remnants of the 
embryonic hypogastric artery (lateral umbilical 
ligament) appear as the dissection continues medi 
ally and the edge of the urinary bladder is encoun 
tered a few centimeters beyond this embryonic 
structure The bladder wall is held taut with a 
hemostatic forceps by the assis'ant who exerts 
slight traction medially and upward, exposing a 
sort of fan like arrangement of the areolar tissues 
between the peritoneal sac and bladder \yall (rig 
6) The peritoneum is further dissected from the 
bladder wall and soon it is found that there is no 
cony exit} but just a straight peritoneal fold ex 
tending downward and backward By following 
the lines of cleavage between the bladder wall and 
peritoneum and by exercising gentleness, tearing 
through the sac is seldom and the bleeding negli 
gible The sac is then twisted and its base i b 
pursed with a doubled fine silk suture The sac 
is excised, the stump as a rule retracting appro*] 
mately one inch We are opposed to transfixion 
of the stump of the sac as to do this is to admit 
the inadequate removal of the sac The only 
exception is in sliding hernias in which the com 
plete mobilization of the sac is not possible with 
out compromising the blood supply, of the at- 
tached bow el In rebuilding the floor of the canal 
the muscle fibers of the internal oblique and trans- 
yersus are retracted exposing the underlying 
fascia transversahs (Fig 7) 

Seelig (16) has pointed out his difficulty in 
identifying the fascia of the transyersus at times 
and we occasionally haye had similar experiences’ 
The first suture with fine black silk rebuilds the 
internal nng proper by bringing the muscle fibers 





SURGI R\ GVNI COI OGY AND OI1STTTRICS 


Intern*/ 



of the transversus md oblique muscles to a shelf 
of these same muscle fibers which are always found 
attached to the undershclf of Poupart s ligament 
just caudal to the outlet of the cord (I ig 7) 
At this stage if there is a dome like relaxation of 
the fascia Iransxersalis in the inguinal triangle or 
true diverticulum this is cleaned a purse string 


Upper leaf of aponeurous 
external oblique 



Aponeurotic 

inguinal 

ring 


Lower leaf of aponeurosis 
external ooi/que 

Iij? 9 Last stage of the operation The oblique muscle 
has been allowed to fall in normal place The upper apo 
neurotic leaf has been attached to the lower aponeurotic 
leaf creating a third fascia! layer of the newly reconstruct 
ed floor The cord finally is placed extra aponcurotically 



Y 

Muscular 
internal ring 


Fig 8 Second stage of the repair The lower apo- 
neurotic flap has been tacked on the fascia transversal!* 
This Is t he second fascial floor The muscle is still retracted 


suture is inserted and inverted as suggested by 
Andrews and Bisscll (3) Continuing with inter 
rupted fine black silk sutures the fascia trans 
versahsis brought without tension to the shelving 
edge of Poupart s ligament thus creating the first 
fiscial layer of the floor in reconstruction Then 
the lateral or outer leaf of the aponeurosis of the 
external oblique is attached with the same type of 
sutures to the upper surface of the fascia trans 
vcrsalis allowing sufficient space so that the cord 
is not constricted or kinked thus forming the 
second fascial layer of the new floor (rig 8) The 
retracted internal oblique muscle is allowed to 
fall in place and the medial leaf of the aponeurosis 
is tacked down to the lower leaf, thus making the 
third fascial lay cr of the floor of the canal (Fig 9) 
Above the internal ring the edges of the aponeu 
rotic leaves arc approximated with a few inter 
rupted sutures A new floor has been created 
which is structurally strong and of sufficient resili 
cncy to withstand any stress placed upon it from 
within The cord is dropped in its new bed and 
the fatty subcutaneous layer and skin a re closed in 
the usual manner The cord as it will be noticed 
assumes finally an extra aponeurotic position 
UNUSUAL ANATOMICAL VARIATIONS 
If there is a large femoral ring the fascia trans 
v ersalis should be attached to Cooper s ligament 
instead of the shelving edge of Foupart s ligament 
following the technique described by Dickson in 
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a few cases m which weakness or incompleteness 
of the floor is still present after attaching the 
fascia transversahs to Poupart's ligament due to 
frailness, sev ere relaxation, attenuation or absence 
of the fascia transversahs, then the use of strips 
of fascia lata may be advantageousl> used to 
re enforce and correct the weak area (i, 10, n) 
This procedure takes but a few minutes with the 
help of a Grace or Maxson's fascial stripper In 
verv large defects the use of fascial pedicle graft 
is obvious and the procedure of choice is that 
described by Wangensteen (18) One of us has 
been quite successful in using the femoral canal 
for the passage of the mobilized iliotibial tract 
pedicle graft This tvpe of graft as a rule is 
sutured to the under surface of the rectus muscle, 
thus replacing or re enforcing the fascia txans 
\ersalis The Kirschner fascial patch graft does 
not produce as strong and resistant a wall, in our 
opinion and experience, as does the fascial pedicle 
graft 

SUMMARY AND CONCLUSIONS 

1 The complete removal of the peritoneal sac 
with all its locules, the approximation of like 
tissues which have been properly mobilized to 
avoid tension, are considered of paramount 1m 
portance in the successful repair of hernias 

2 The usual operations for indirect hernias ate 
considered inadequate, as is indicated by the fre 
quency of recurrences, mainlv because of the 
incomplete eradication of the direct locule or 
locules of peritoneal sacs present and because of 
the unph> siological repairs made b> the approxi 
matron of tissues which histological!) and ph)sio- 
logicdll> are different 

3 A single flexible surgical method of repair of 
inguinal hernias has been described, which is ap 
phcable to all types of defects m the inguinal 
regions not excluding the recurrent hernias The 
rare variations necessary at times are described 
in the bod) of the article 


4 The occurrence of simple, indirect hernias 
(monoloculdr) is relative!) rare after the age of 
30 years 
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A SArC SURGICAL SPOVGE 

EDWARD F IEWISON \I D New^ork Ncw'iork 


T HE Joss of a surgical sponge is a most 
deplorable accident \et the medical 
literature has shown an almost complete 
indifference toward thts operative catas 
trophe The development of operating room 
procedures to contend with this problem has 
b'en for the most pan a measure of prophvlaxis 
The sponge count the use of stick sponges 
the metal clipped or ringed laparotomv pads, the 
wire thr aded sponge the sponges on a string 
and the continuous sponge are all important pre 
cautions pnmaftk designed to prevent the losing 
of a surgical sponge The meticulous regard with 
which the surgeon and his assistants are traiaed 
to convov each free piece of gauze placed within 
the operative field is a tribute to the care and 
caution needed to preclude the possible inclusion 
of a tampon within the mu mnal closure De 
spite these measures some of which ire made 
quote and objectionable and others cumbersome 
lost surgical sponges and laparotomv pads re 
mam a rare but corrigible cause of grief after 
operation 

The problem of the musing sponge will con 
tmue to be a surgical hazard regardless of the 
virtues, of the man\ present plans of prophv laxis 
as long as individual sponges are so used Funda 
mentaHv the safeness of a lost surgical sponge 
must exist in the ease and manner of its redemp 
tion and the facditv with which tt can be raptdh 
recognized localized and readily retrieved 
Interest in this problem was stimulated several 
tears 3 go when a patient was admitted to the 
Johns Hopkins Hospital with a persistentl) drain 
mg sinus i vear after an appendectomv The 
diagnostic possibility of the pres-nce of a gauze 
foreign bod\ was naturally pre eminent vet the 
hazards of an operative exploration were con 
siderable thus making the problem a difficult one 
Of approximated 27 250 abdominal operations 
performed it the Ma>o Clinic' over a 5 vear 
period 13 w re for the removal of a gauze foreign 
bodj As statistical accuracy is rather difficult 
to obtain n mav b reasonable assumed that a 
certain number of retained sponges mav be com 

From ihe D > ion Surgery ^orlh»e*iern Met cat School 
and Tassa ant Viera rial Ho r> tut an i the £» (vartme t of 
t ihotogy John* Itoplons Ho p Ul 
I)r ten ison ■» located formerly m Ch e go 
Xt*5SO* JC U Ml/a Ug On rhe abdominal go (, J \m 
M \s» 919 ?» 


patible with good health and similarly a certain 
number responsible for earlv death after opera 
tion 

The«e and similar experiences have prompted 
this investigation for a relrablv redeemable surgi 
cal sponge The character and extent of this re 
s-arch hav e resulted m the experimental use of 
all the known radio opaque substances in the 
hope of producing a safe surgical sponge which 
might be readily detected on an x rav film Inas 
much as ordinary cotton gauze casts no t rav 
shadow it was not until the recent advent of 
glass fiber in the manufacture of fabrics that a 
practical and satisfactorv solution Jo this prob 
Jem was found by incorporating into the gauze 
mesh a single strand of glass thread special)) 
prepared with a predetermined lead content a 
surgical sponge harmlesslv inert and of marked 
radio opaettv w as produced Whether the intro 
duetion of lead glass thread will have an even 
more extensive use in the future field ol surgery is 
at present difficult to sa\ However further 
stud) along such lines is now m progress 


Jf tTFRl VIS AM) METHODS 

Thus with the objective well in mind— that 
of finding a safe and sat/sfactorv tampon that 
would cast a permanent x rav shadow— a sys- 
tematic search to investigate each of the mam 
well known radio-opaque contrast media wav 
begun Attention was first directed to the 
iodides because of their relativeh high radio- 
opacit) and ihe frequencj with which they are 
so emplo) ed Several small squares of stenie 
gauze mesh were first immersed in solutions 0 
sodium iodide of various strengths name(> pi 
it 2a So per cent and a saturated solution 
These squares were carefuih sutured in sequence 
to the parietal peritoneum of a dog and x rt 
films were taken at weekly intervals to d^enwoe 
the opacitv of the shadows cast It was Jw™ 
that all shadows disappeared in a period 0 4 
weeks and the time of disappearance vanw 
direct!) with the strength of the * oluU0 f n Jx. 
The factors responsible for this loss of 
opacitv m so short a span of time are spear 
lame However it ma> be assumed' tha 
sodium iodide entered into solution with tfte 
rounding bod) fluids and was rapidly ditfuseo 
throughout the body 
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Fig 1 Film taken February 1938 1 month after ptacing 
a lead glass threaded sponge within the peritoneal cavity 
of a dog The arrow points to the single strand of lead 
glass fiber in the left upper quadrant The gauze mesh of 
the sponge casts no x ray shadow 

Fig 2 Film taken May 1938 4 months after placing 


the sponge The arrow points to the lead glass fiber 
tig 3 Film taken September 1938 8 months after 
placing the sponge The arrow again points to the lead 
glass fiber The 2 additional strands of lead glass thread 
which are visible in this film are being used to determine 
tissue reaction 


Further studies of a similar nature, making use 
of barium, bismuth thorium, iodized oils, and 
lead weighted silk, in a series of 4 experiments 
using 2 dogs were made but with disappointing 
results Characteristics of the undesirable effects 
of these materials were (1) rapid loss of radio 
opacit) (2) marked tissue reaction, (3) loss of 
absorption quality of the gauze mesh, and (4) 
difficulties relating to the physical properties of 
the contrast media used These serious objec 
tions were sufficient to make their use inadv isable 


As previousl) mentioned, the recently extended 
use of glass thread, made b> forcing potassium 
silicate through man) minute holes with high 
pressure steam jets in the field of textiles, has 
given added zest to the successful solution of 
this problem Sample fibers of glass thread were 
obtained for experimental stud) Ordinary glass 
thread however, cast no x ra> shadow, yet it 
seemed that this material was admirably well 
suited for its intended purpose Its pliancy, deli 
cic) , and high tensile strength, in addition to its 
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negligible cost of production were factors of 
considerable importance Further stud} found 
it possible to alter the chemical composition of 
the glass thread B} the addition of lead to the 
potash silicate a strand of glass thread could be 
produced of such radio opacit} that the x ra\ 
shadow cast was of a densitj equal to that of 
bone It was then feasible to interweave a single 
strand of this lead glass thread composed of 
innumerable minute fibers 0002 of an inch in 
diameter into a small square of gauze mesh and 
place it within the abdominal cavit} of an 
experimental animal \ ra\ films were taken at 
bi weeklj and then monthlv intervals oxer a 
period of 8 months to determine its permanence 
and opacit} 

After 1 month (Fig ,) the , fij m sh oi,ed 
clear!} the presence of the lead glass threaded 
sponge in the upper left quadrant of the dog s 
abdomen Four months later (Fig 2) the film 
repealed no appreciable change m the thread s 
radio opacit} and from the shadow cast it could 
hardl} be confused with an} other structure in 


the bod} At the end of 8 months a lateral film 
U Jg 3 ) again confirmed the permanence of the 
opaque shadow and ga\e no evidence of its 
possible loss of contrast densit} This ga\e rather 
conclusive proof that radio opaque lead glass 
thread retained a remarkable longevit} and 
could be used expedientlv in thiscapaeit} should 
its other properties prove desirable 
The 2 additional strands of lead glass thread 
that striking]} stand out in Figure 3 were placed 
within the abdominal wall to determine the tissue 
reaction of this thread Blocks of rectus muscle 
and subcutaneous tissue were resected at inter 
v-ils of 1 2 7 14 30 and 240 da\s A section 
through the rectus muscle (Fig 4) 2 da\s after 
implanting a heav} piece of lead glass thread 
reveals onlv a moderate IeucocUic infiltration in 
the adjacent muscle The tissue reaction seems 
well localized and no greater considering the 
incident trauma than that stirred up b} catgut 
of a similar size Glass thread like glass is a 
relativelv inert substance and would be expected 
to cause a minimum amount of tissue reaction 
After 30 days (Figs 5 and 6) a section of ab- 
dominal subcutaneous tissue clearlv illustrates 
the glass thread fragmented in the preparation 
of the section and the low grade mononuclear 
cell infiltration that is present New connective 
tissue proliferation is conspicuous and js an 1m 
portant part of the animal s reparatoiy process 
Figure 7 represents the radio opacit} of a lead 
glass threaded sponge when filmed through the 
tissues of an obese female The thread is clearlv 
defined when contrasted with the opacit} of a 
gall stone above and residual barium in the large 
bowel below 

SUMMARV 


The lost surgical sponge is frequentlv a 
disastrous mishap Because the present methods 
of sponge control are onlv partiallv satisfactory 
this investigation was undertaken in the hope of 
providing a readilv recognizable safe gauze tam 
pon All of the common!} known radio opaque 
materials were exploited to this end and none 
found to be practical! \ expedient A speciallv 
prepared product namel} lead glass thread was 
found to embod} these qualities marked radio- 
opacit} permanent radio-opacitv minimum tis 
sue reaction negligible cost of production chemi 
cal inertness pltanc} dehcaev and appearance 
resembling white silk thread As a result a single 
strand of lead glass thread ma} be interwoven in 
surgical gauze mesh and the presence and location 
of the lost sponge determined with facility 


Mr II P Hood and Mr C \ McCaule> Cormng Gbss 
:o vv ere most helpful in preparation of lead glass tnreaa 
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HARVEY CUSHING 

T HE Editors of Surgery, Gyne- 
cology and Obstetrics join the 
surgical world in sorrow over the 
death of Harvej Cushing As a stimulating 
investigator both in the laboratory and at the 
bedside, he had the ability to record his ex 
penenccs in a fascinating style which made 
him equally famous as an author as a surgeon 
and scientist No other single individual in 
recent jears has exerted such a profound in- 
fluence upon the art of surgery 


UNUNITED FRACTURES OF 
NECK OF FEMUR 

N on UNION of central or intracap 
sular fractures of the neck of the 
femur is of frequent occurrence, 
despite the universal accessibility of mod' 
ern roentgenographic equipment and im 
proved methods of surgical treatment Be 
cause of the mechanical andphysiological status 
of this region, non union may be expected 


in approximately io per cent of cases, regard 
less of the efficiency of the treatment em 
ployed The majority of ununited fractures at 
this point, however, arise from failure to make 
a diagnosis and from inefficient treatment 
Since the revival and improvement of internal 
fixation, the proportion of successful results 
has been materially increased, but these pro 
cedures are still too often inaccurately applied 
by those who have not mastered the operative 
technique 

Non union is reached much sooner m frac- 
tures of the neck of the femur than in fractures 
elsewhere When reduction is not accom 
plished earlv, there is a wide separation of the 
fragments and, from a practical point of view, 
non union is present at the end of four weeks 
Union has been induced by reduction alone 
after the elapse of three months, though such 
a result is exceedingly rare 

Until recent years non union was a hopeless 
condition, now, however, a large percentage of 
patients can be assured a useful extremity 
with partial or complete restoration of func- 
tion by operative measures The object of all 
operations for unumted fractures of the neck 
of the femur is restoration of an osseous sup 
port for the upper extremity of the femur and 
elimination of shearing action at the site of 
fracture This is accomplished by two meth- 
ods first, b> inducing union at the fracture 
site, when feasible, and, second, by some 
reconstructive measure which will place the 
lower extremity directly beneath the pelvis, to 
provide an osseous support for weight bearing 
on the longitudinal axis of the femur The 
surgical procedures employed for these pur- 
poses are as follows (i) internal fixation bv 
metal, (a) internal fixation by metal and bone 
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graft (3) internal fixation by bone graft, 
(4) reconstruction operations (5) osteotomies 

Internal fixation bv the first three methods 
is designed to «ecun. union at the point of fr ic 
tore The technique of these procedures is 
well known The earlier the operation is 
undertaken the greater the likelihood of ex 
cellent functional and anatomical results 

The reconstruction operations consist of the 
remodeling of the upper extremity of the dis 
tal fragment with or without remo\aI of the 
head of the femur and restoration of the 
leverage action of the abductor muscles Bj 
the Brackett operation, the upper extremity of 
the distal fragment is remodeled the greater 
trochanter removed and the lower fragment 
displaced inward to approximate the head, the 
trochanter with the abductor muscles intact 
is fixed to the lateral surface of the shaft of the 
femur at a lower level The Whitman recon 
struction differs from this only m that the 
head is excised and the remodeled upper ex 
tremitv of the loner fragment is placed within 
the acetabulum Colonna excises the head 
severs the tendons of the abductor muscles 
places the trochanter with its tendmous in 
vestment within the acetabulum, and inserts 
the detached muscles at a lower level on the 
femoral shaft Albee excises the head, per 
forms a longitudinal osteotomy of the upper 
extremity of the femur, displaces the fragment 
with the greater trochanter outward, and m 
serfs a wedge graft, usually the head of the 
femur into the space thus created to main 
tain the bone muscle I^ver m a lateral po 
sition 

The osteotomies are of two types the high 
and the low or Schanr In the high osteot 
omy, the femur is severed in the region of the 
lesser trochanter and the lower fragment is 
displaced beneath the head of the femur and 
across the line of fracture ^as a living graft 
The extremity i< then immobilized in abduc 


tion, thus producing an angle between the two 
fragments By this procedure shearmgaction 
is eliminated and union is often induced at the 
point of fracture, with restoration of almost 
normal function Otherwise, the upper et 
tremity of the lower fragment approximates 
and receives osseous support from the pelvis 
which usually gives a fairly serviceable mem 
ber The low , or Schanz, osteotomy is carried 
out at the level of the tuberosity of the 
ischium and the lower fragment is abducted 
to induce inward angulation, the upper frag 
ment is supported by the lateral a«p«.ct of the 
pelvis eliminating shearing force at the site of 
non union The chief objection to this measure 
is the fact that undue strain is placed on the 
internal lateral ligament of the knee which in 
some cases leads to genu valgum deformity 
The indication for these procedures vanes 
according to the age and physical condition of 
the patient and the local statu* of the fracture 
Operations undertaken soon after non union 
is established offer a much better prospect of 
a functional hip, since, with the passage of 
time, the fragments undergo atrophic change* 
and the neck 1* graduallv absorbed If oper 
ation 1* delayed therefore, the possibility of 
restoring normal anatomical relationships is 
commensurately decreased The non viability 
of the head cannot be accurately determined 
from the roentgeno graphic demonstration of 
in increased density of the head alone unless 
the structure is practically opaque The head 
is normally dense and docs not undergo atro 
phic changes so rapidly as the surrounding 
bone, further, if the head is atrophic pnor to 
fracture, there will be little or no contrast 
tween the head and the adjacent bones 
Restoration of anatomical contour is 0 
course desirable If the structure of the bone 
is good and the head viable, internal fixation as 
of fresh fractures is advisable and fieqwwty 
can be accomplished by blind nailing 
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procedure mav be employed m many cases 
until the elapse of approximately three 
months After atrophic changes and pseudo 
arthrosis are established, the insertion of a 
bone graft, vnth or 1 ithout metallic fixation, is 
preferable This often requires exposure and 
denudation of the ends of the fragments In 
the presence of extensive atrophic changes, 
internal fixation of any type must be followed 
by immobilization m plaster casts and braces 
for a penod of six to twelve months Such 
prolonged immobilization not only is a physical 
handicap, but also ma> impose a serious finan 
ual burden upon the patient If his economic 
status will permit and his physical condition 
is good, anatomical conformit> and practical!} 
normal function may be anticipated Other 
procedures, however, which do not require 
such long confinement, give results which 
compare favorably with those of internal 
fixation 

Reconstruction operations, with the excep 
tion of the Brackett reconstruction, are em 
ployed only m the presence of extensive 
atrophic changes m the bone or a non viable 
femoral head, with or without absorption of 
the neck These procedures are followed by 
failure m a large number of cases, and exen 
when successful, the functional results do not 
equal those obtained by internal fixation or 
osteotom) The Brackett operation is not 
advisable if the head has undergone aseptic 
necrosis 

High osteotomy is especial!} indicated in 
the aged and debilitated if absorption of the 
neck is not extensrve, osseous union may often 
be induced, with excellent function Even if 
union fails to take place, a support is provided 
w hich permits w eight bearing w ithout crutches 
and gives a result comparable to that of a 
reconstruction operation The low , or Schanz, 
osteotomy is most suitable when absorption 
of the neck is extensive and the head necrotic, 


or when reconstruction operations have failed 
Osteotomies are particularly advantageous m 
that thev cause less surgical shock than any 
other procedure and, with the exception of 
that incident to early internal fixation, the 
period of confinement is shorter 
In conclusion, the most important factor m 
the treatment of ununited fractures of the 
neck of the femur is the determination of the 
state of non-union as early as possible, since 
the sooner operative measures are instituted, 
the more successful the outcome When fcasi 
bte, internal fixation by metal or by bone 
graft, and high osteotomy, give the best func 
tional results After absorption of the neck or 
necrosis of the head, reconstruction opera 
tions, with or without excision of the head, or 
low, or Schanz, osteotomies are the procedures 
of choice Whatever the local condition, w hen 
the measures devised for this purpose are 
judiciously employed, the prognosis of un 
united fractures of the neck of the femur is far 
more favorable than in the past 

Willis C Campbell 

TOTAL CYSTECTOMY FOR 
CARCINOMA OF THE BLADDER 

F ROM the point* of view of mainte- 
nance of normal physiological func 
tions, choice of therapeutic proce 
dure, operative risk, and likelihood of ultimate 
cure, the management of carcinoma of the 
bladder presents many more problems than 
the treatment of carcinoma in most other 
parts of the body In contrast with carcinoma 
of the breast, kidney , uterus, and many other 
organs, wherein the indications for treatment 
and method of attack are relatively stand 
ardized and widely accepted, each case of 
carcinoma of the bladder presents a distinctly 
individual therapeutic problem Not only 
must the function of the bladder be preserved 
or some suitable provision made if the bladder 
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is rerao\ed entirely, but even more important 
is preservation of renal function and the pre 
vention of serious renal infection 
Choice of the ideal therapeutic procedure 
for the individual patient who has a vesical 
neoplasm depends on a number of factors the 
type grade of malignancy, extent and exact 
location of the lesion, whether the uretcro 
vesical orifice on one or both sides his been 
encroached on the status of renal function, 
the presence or absence of important renal 
infection, and of great importance, the age 
and general condition of the patient Obvi 
ously when so man) factors must be con 
sidcred almost all of which arc nccessanl) 
dependent on personal interpretation for their 
relative evaluation, there is ample oppor 
tunit) for difference of opinion regarding the 
choice of therapeutic procedure This fact 
together with the numerous methods of treat 
ment which are available in the management 
of carcinoma of the bladder have added to 
the difficult) of standardizing forms of treat 
ment and evaluating end results obtained by 
various procedures The mature clinical 
judgment which is necessar) in selecting the 
most desirable type of treatment must be 
learned largel) b) experience Gradually 
during the last 25 years, as the many prob 
lems involved have become more clearly ap 
predated, certain facts and general pnnaples 
in the treatment of vesical caranoma have 
evolved During this period experience with 
total C)stectom) has grown but the exact 
indications most desirable method of execu 
tion, and results that might be anticipated in 
a large senes of well selected cases, remain to 
be accurately determined That complete rc 
xnoval of the bladder has a definite place in 
the management of vesical caranoma, how 
ever, cannot be denied 
The indications for total cystectomy have 
undergone a gradual change during recent 


years In the past this procedure was almost 
umformi) reserved for the advanced, extea 
sive, high grade lesion, possibl) recurrent m 
nature, which could not possibly be treated 
with an) expectation of cure by less radical 
measures In cases of this type, extension of 
the lesion be> ond the confines of the bladder 
and even distant metastatic growths were un 
doubtedly often present, although perhaps 
unappreciated, at the time when the bladder 
was removed Under these circumstances 
satisfactor) results were not obtained and 
could not be expected, and consequent!) the 
operation failed to gam wide favor At the 
present time it is believed that total cjstec 
tomy has a different field of usefulness and 
is frequently contra indicated m the type of 
case just mentioned One docs not have justi 
fication for the performance of so extensive a 
staged procedure without reasonable hope 
of ultimate cure 

It is now realized that an extensive, rela 
tively low grade carcinoma too large to be 
dealt with satisfactorily b) transurethral meas 
ures and which would require for its adequate 
removal almost complete resection of the 
bladder b> the suprapubic approach, prob 
abl) constitutes one of the ideal indications 
for total cystectomy Likewise a repeatedly 
recurring low grade lesion which has resisted 
conservative forms of treatment, or one which 
apparently has multiple foci of origin, com 
parable to the extensive carcinomatosis some 
times seen in assoaation with polyposis of 
the colon, may offer a suitable indication for 
total extirpation of the bladder The high 
grade, infiltrating type of lesion which to the 
best of one s knowledge has not progressed 
beyond the bladder, may best be treated in 
this same manner In addition to these types 
of cases in which the indications for tot 
cystectomy may appear to be fairly definite, 
there are other cases in which in the judgmen 
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of the individual surgeon, complete removal 
of the bladder may be considered the treat- 
ment of choice 

The general plan of procedure in the per- 
formance of total cystectomy will vary de 
pending on the exact findings in the individual 
case and the experience of the surgeon It ib 
now well recognized that the ribl of operation 
i 3 definitely higher when grossly dilated and 
otherwise abnormal ureters are transplanted 
into the bowel In general, ureterosigmoidal 
transplantation is wisely reserved for the ure 
ter of normal or relatively normal size, al 
though exceptions may be made In contrast, 
the risk is lower and the results are better if 
cutaneous ureterostomj is employed when 
considerable ureterectasis exists 
Whether total cystectomy is best accom- 
plished m one, two, or three stages will depend 
on the conditions found in the individual case, 
on the type of ureteral transplantation that is 
contemplated, and on the surgeon who is per- 
forming the operation In former years three 
stages were commonly employed when ure- 
terosigmoidal anastomoses were established 
Each ureter was transplanted separately and 
subsequently the bladder was removed In 
general, three major operations performed on 
a patient suffering from cancer are not desir- 
able Simultaneous bilateral ureterosigmoid 
ostomy can be performed in well selected cas.es 
w ith reasonable operative risk. It is the opm 
ion of many that the two stage procedure, 
with initial transplantation of both ureters 
into the bowel, and two or three weeks later 
removal of the bladder, is usually the best plan 
of procedure In contrast, if the ureters are to 
be transplanted to the skin and if there ap 
pears to be urgent need for extirpation of the 
bladder, the entire operation can be performed 
m one stage by an experienced surgeon with 


reasonable nsL A safer plan of procedure for 
the average surgeon, however, is initial bilat- 
eral cutaneous ureterostomy and subsequent 
removal of the bladder 
It would be only a slight exaggeration to say 
that there are almost as many methods for 
performing ureterosigmoidal anastomosis as 
there are surgeons who perform this operation 
Because of this fact the technical procedures 
involved m the transplantation of the ureters 
into the bowel will not be discussed The es- 
sential features which all endeavor to embody 
m their own particular operation are asepsis, 
and lack of tension, angulation, or obstruction, 
either temporary or permanent, where the ure 
ter traverses the wall of the bowel Appropri 
ate pre operative and postoperative care is 
essential for the best results 
It has been implied that the patient who 
has undergone total cystectomy is not m con- 
dition to lead a normal and useful life This 
implication can be definitely and truthfully 
denied Transplantation of the ureters into 
the bowel works little hardship on the patient 
and is not at all incompatible with a normal, 
active life Control of the bowel content is 
satisfactory, provided that the rectal sphincter 
functions normally In addition, the patient 
may be spared repeated cystoscopic examma 
tions and other procedures which are often 
necessary during a prolonged period of years 
(if he survives) following less extensive forms 
of treatment Cutaneous ureterostomy, it js 
true, does not create an ideal state of affairs, 
but is comparable m its disagreeable features 
to colostomy, which has been an accepted 
operation for many years When possible, of 
course, transplantation of the ureters to the 
bowel rather than transplantation to the skin 
is to be desired 


James T Priestley 
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I ROFESSOR ARCHIBAI D \OUNG and for several years before hi* death he made spe 

Cjal contributions to the field of the surgery of the 
I&7-V-IQ39 sympathetic nervous system 

. . . , , He not merely was a teacher of surgery hut w 

AMERICAN surgery on July 23 1939 lost a addition to serving both in the South African \\ ar 
/A dear friend and an eminent colleague in the an d m the Great \\ ar was a fine citizen m the City 
death of Archibald \ oung regius professor of c { Glasgow and assumed positions of importance in 
surgery at the University of Glasgow Professor civilian life 

\oung was bom in Gla gow and went through all Professor \oungs qualifications led him to ac 
his schooling in that Mcimts He graduated from quire great distinction He became a member of the 
the University of Gla gow with distinction and fol Royal Academy of Physicians in Rome He was an 
lowing thi went through a long period of hospital honorary’ fellow of the American Surgical Asocu 
training finishing as senior assistant to Sir \\ dham tion of the American College of Surgeons and of the 
Macewen who then held the chair which Professor Academy of Surgery Philadelphia He received the 
\outig him elf was later to decorate degree of Doctor honoris causa from the LTmver-itj 

Archibald \oung was embued with a high ambi 0 f Strasbourg and was an honorary member of the 
non and followed the finest ideals of surgery He Academy of Surgery of France His ambition was to 
was a most industrious person When he achieved stimulate the advancement of scientihc surgery by 
his appointment in 3934 as regius professor of sur the unselfish collaboration of many workers andali 
gery at the University of Glasgow he set about to his life he strove to provide the opportunity for use 
maintain for the Gla gow school that eminent place ful work, to those willing to undertake research 

in surgery which it had held from the days of Lister Professor \oung s many friends in America mil 
and which had been visioned ever mce Peter Lowe miss his sincere and stimulating nature and «end 
returned from France and founded the Faculty of their sympathy to his widow and two children one 
I hysicians and Surgeons of Glasgow Dr A oung of whom is a young doctor 

busied himself in mans fields including the operative Elliott C Cutler M D 

treatment of fractures skin grafting peptic ulcer Boston Massachusetts 
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I N his introduction to Chronic Diseases of the Abdo 
men, a Diagnostic System , l Marshall says, “in this 
work, which of course does not pretend to be an 
encyclopedia of abdominal disease an attempt is 
made, while omitting no important condition in the 
diagnostic problem in any given entity , to assess at 
their real value the observations in history, clinical, 
laboratory and other special examinations, which 
may be utilized to arm e at dependable conclusions 
In a latge measure Marshall has attained this objee 
tive The first 52 pages are devoted to methods of 
examination Ihe section dealing with history tak 
mg contains some valuable advice The guide to the 
general physical examination which Marshall refers 
to as the “diagnostic net from whose meshes no big 
pathological fish can escape ’ is excellent The last 
155 pages deal with differential diagnosis of ab 
dominal conditions considered first from the stand 
point of pain, both general and regional, and second 
from the standpoint of significant symptoms includ 
ing hematemests ascites, variations in appetite, 
weight loss, jaundice, diarrhea, hematuria, vomiting, 
and pyrexia The illustrations are pertinent but only 
fair m quality 

The book stamps its author as a thoughtful sur 
geon with wide clinical experience The reviewer 
wishes the author had differentiated better the symp 
tomatology of the right and left sides of the colon 
and regrets the extent of the reference, even guarded 
as it is to Glenard’s disease The book cannot fail 
to be valuable to students and practitioners and 
stimulating to specialists Far derick Christopher. 

T HE Essentials of Modern Surgery 2 is an English 
textbook edited by Handheld Jones and A E 
Porritt with the co operation of 13 of their colleagues 
The authors hav e attempted to produce a textbook 
of surgery which wall neither be a comprehensive 
product of two or more volumes, nor a short text in 
one volume with easily assimilable material with 
which the student can satisfy the examiner The 
purpose of the authors is to put forth a volume in 
which surgical teaching is based on the fundamen 
tals of anatomy, phy siology , and pathology, thereby 
budding a sound foundation upon which the student 
as well as the practitioner can think for themselves, 
rather than subject ev ery patient to countless labo 
ratory m\ eshgattons 


‘Cheoxic Diseases or the Abdouex a Diagnostic System By 
C Jennings Marshall MS UD (Bond) FR.C.S (Eng) floston 
Lutle Biown & Co 1039 

*TM Essentials or Moons Scbgeey Edited by R M H»nd6etd 
Jones MC MS FRCS »nd A E lomtt MA M Cb FRCS 
Baltimore William Wood A Co iqjR 


Detailed operative treatment is only rarely in 
eluded in this book, although the nature of the 
treatment is well given The book divides itself into 
47 chapters with 501 illustrations, the latter always 
exceedingly helpful to the average student and prac 
titioner Many of the div isions are excellent ‘Infec 
tions of the Hand and Fingers’ is perhaps better 
stated than m most textbooks m use at our medical 
schools and the Kanavel influence can be sensed 
immediately The chapter on “Diseases of the 
Blood Vessels ’ is especially well handled, while the 
questions of hernia and appendicitis deserve special 
commendation Those interested in “Injuries and 
Diseases of the Nerves’’ will find a fine presentation, 
unlike that found in any textbook of surgery It is 
of interest to note that in the discussion of post 
operative paralytic ileus, a galaxy of drugs are 
offered, but no mention is made of the Wangensteen 
suction method which to this reviewer is perhaps 
the greatest adjunct to our armamentarium m fight 
ing thii dreadful complication There is a scholarly 
dissertation on drainage in peritonitis which should 
be read not only by medical students but all inter 
ested in this much mooted question 
The book is a worthy addition to the many fine 
textbooks on surgery among which it will find its 
proper place, but this reviewer can name several 
American books equally as good if not better 

Earle I G reeve 

T HE second edition of Dr Major’s book Classic 
Descriptions of Disease , J which has become a 
standard volume m all medical libraries, contains 
new sections covering certain diseases not previously 
described Dr Major has collected classic accounts 
of diseases and has added interesting biographical 
sketches of each author as well as revising many of 
those m the previous edition The text contains nu- 
merous interesting and instructive illustrations and 
should be included in every physician’s library 

J Roscoe Miller 

TN a book of 47 chapters Dr Scudder has organized 
-L The Treatment of Fractures* in a very methodical 
manner Measurements of normal and abnormal 
joint functions are discussed and illustrated First 
aid, transportation, and extension are dealt with in a 
comprehensive manner Naturally the author is not 
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able to go mto minute details with each fracture as 
volumes could be written rather than chapters yet 
the subjects are well cov ered and important points 
are stressed 

Fractures from bvrtb injury on ha\e been dis 
cussed as to pathology complications and method 
o! treatment This book is well illustrated with x ray 
v itn a diagrams and microscopical photographs 
The chapter on anesthesia is most commendable and 
v ry pertinent especially in \ lew of present day ran! 
tiple and serious l&june Spinal injuries with and 
without cord involvement are of particular intetfct 
though 1 believe this section could have been dis 
cussed a little mo e extensively since spinal injuries 
constitute a very important subject about which 
little w known and which is worthy of weighty con 
aderztion The chapter on inters ertebral disc to 
juries is stimulating and of paramount importance 
in view of our inadequate knowledge on this sub 
ject Operative work has been stre sed but obvi 
ouslv cannot be extensively discussed or illustrated 


All fractures from the head to the toes have beta 
handled and discussed very well Each chapter is 
definitely enlightening m the short space allotted it 
I believe tb3t all fractures and their treatment have 
been either touched upon or emphasued and while 
some forms of treatment are controvers al Ihri eve 
the author has selected the mo t represenLative type 
of treatment for each 

In addition to having all the essentials necessary 
(or a good fracture book, this treatise has sveryvah 
able chapter on the medicolegal relations in fractures 
supplying a great present day need in view of the 
fact that rao t traumatic work entaiL. court appear 
ances This adjunct completes what in my op n.oa 
is the best most practical and enlightening fact r.e 
book of the present day While I do not agree wth ali 
methods of treatment advocated I mu t say thst 
there are certain detinue outstanding points ta every 
chapter of this book that should be of great as.Lt 
ance to the student and practitioner 

James/ Cttwffiv 
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ASPIRATION OF AMNIOTIC FLUID BY THE FETUS 

An Experimental Roentgenological Study in the Guinea Pig 

w r WIND! E, M S , Ph D , R T BECKER, MS,E E BARTH, M D and 
M D SCHULZ, M D , Chicago Illinois 


/ LTHOUGH it is commonl) said that 
, the fetus is apneic tn utero, this con 
V cept has been challenged from time 
to time Some miestigators hold 
that it exercises its breathing mechanism be- 
fore the end of gestation How extensively 
fetal respiration like movements occur under 
normal ph) siological conditions is the subject 
of some controvers) at present 

No one doubts that mammalian fetuses can 
perform rhythmical movements of their res 
piratory muscles long before birth but these 
may be due to asphyxia or at least to condi 
tions involving a higher degree of anoxemia in 
the fetal brain than normally obtains there 
Such movements are commonly seen when 
the uterus of a pregnant laboratory animal is 
opened The literature contains man) re- 
ports all of which we shall not review here 
Human fetuses show the movements in ques 
tion as early as the twelfth week of gestation 
when the placental exchange is interrupted 
(23) On the basis of similar observ ations one 
ma) be tempted to entertain a false concep 
tion of respiiation at birth as a continuation 
of respiration like motor phenomena indulged 

Irom the Departments of Anatomy and. Radiology North 
western University Medical School 
Dr V indie was aided by a grant from Child Neurology Research 
(rnedsam Foundation) 


in normall) b) the fetus throughout fetal life 
This is contrarj to fact 
Using the cat as an experimental animal, 
we (24) were able to demonstrate that fetuses 
are apneic tn utero during the third quarter of 
gestation (the gestation period lasts 65 to 69 
da) s in the cat) but they respond to increas- 
ing the carbon dioxide and decreasing the oxy- 
gen tensions in their blood with rhythmical 
respiration like mo\ ements In our expen 
ments, anesthesia was avoided, the pregnant 
animals having been decerebrated b) ligating 
the carotid and basilar arteries according to 
the method of Davis and Pollock (16) an 
hour or more before experiments were begun 
The cat experiments were confirmed in m 
cubating eggs of the chick and duck (25, 26, 
27) It was possible to control ph) siological 
conditions more precisely in the bird than in 
the mammal A companson of our studies 
with those of Romijn and Roos (iS), who have 
determined the oxygen and carbon dioxide 
content of the atmosphere breathed by the 
chick (egg air space), shows that the occur- 
rence of respiratory movements is associated 
with anoxemia 

Other investigators have studied the res 
piration like activities of >oung mammalian 
fetuses Barcroft and Barron (3) saw such 
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mov emcnts m the sheep and one of the present 
authors (W T W ) had the good fortune to 
observe some of their experiments Although 
it maj be thought that their observations 
support the view that fetuses normal!) are 
not apneic in utero, these authors avoided 
such conclusion 1 he) considered the possi 
bilitv that ‘ some as vet ill understood stimu 
lation of the fetus started them At an\ 
rate the movements made their appearance 
under experimental conditions and one has no 
wav of knowing if thev occur normallv in the 
intact sheep 1 he ew es had been anesthetized 
w ith urethane or had been given a spinal anes 
thctic before the experimental cesarean sec 
tions were performed The first respiration 
like movements of >S to 40 dav old fetuses 
mav have been set olT b\ mechanical pressure 
upon the amniotic sac Later spontancitv of 
the rhvthmical movements became more pro 
nounced but stimulation still facilitated their 
observation In at least one instance the) 
were observed through the will of the trans 
illuminated but manipulated uterus In an 
other stud) from the Cambridge laborator) 
( 3 ) it has been shown that at the tenth week 
of gestation the fetal blood drawn anaero 
bicallv from the umbilical vein of exposed 
goat fetuses is no more than Co per cent 
saturated with oxvgen percentage saturation 
increasing with age to the seventeenth week 
It the voung sheep fetus does appear to be 
breathing continuouslv in amnio it maj be 
because its blood like that of the goats studied 
under similar experimental conditions, was 
deficient in oxvgen That is the experimental 
conditions ma> have led to anoxemia Spon 
taneous movements of a respirator) nature 
are no longer seen when sheep fetuses reach 
about 3 o days gestation age (4) and the on 
born lamb near term is singularlv quiet in the 
unopened uterus Correlate el) , it has re 
centl) been shown that the umbilical vein 
blood drawn without opening the uterus often 
exceeds 90 per cent saturation w ith oxv gen (6) 
\\ hat other evidence is there for the belief 
that respiration at birth is simpl) a contm 
uation of respiration like activit) occurring 
normallv before birth'* Ahlfeld (1) started a 
lively discussion of this question more than 
half a century ago when he described certain 


activities of the human fetus which he could 
observe by watching the abdomen of the 
mother in the latter part of gestation Many 
expressed doubts that these were truly of a 
respiratory nature In 1903 he (2) published 
excellent graphic records that can leave no 
question in our minds that what he saw 
resulted from rhythmical movements of fetal 
respiratory muscles Reifferscheid confirmed 
his observations but concluded that the move 
ments did not necessarily cause amniotic 
fluid to be aspirated bv the fetus Recently 
Snyder and Rosenfeld (20) have produced 
motion pictures of these human fetal respira 
tory phenomena They hold them to be 
physiological and to bring about a flow of 
amniotic fluid into and out of the fetal lungs 
lit ammo, even suggesting that such a«pira 
tion may assist in opening the lung aveol) 
preparatory to air breathing at birth Be 
that as it may for the moment the outstand 
ing fact of the case is that human fetal respira 
tion like movements are only rarely seen and 
when thev are they appear at very infrequent 
intervals This is similarly true in certain 
other mammals that have been studied re 


cintly 

Sny der and Rosenfeld (21) described rhyth 
mical respiration like movements in late fetal 
life of other mammals principally rabbits 
The pregnant animals were submitted to 
spinal cord section previous to experiments 
and the abdomens were opened m a bath ol 
warm saline solution to allow direct observa 
tion of the intact Uteri Analysis of their data 
shows that intermittent rhythms of activity 
were seen in somewhat more than 19 per cen 
but less than 56 per cent of their specimens 
The majority of the rabbit fetuses studied 
were at term (31 days) or were postmature 
the gestation period having been prolonged 
hormonally one or more days * s P r£> . , 
that the post mature fetuses failed to obtain 
a normal oxygen supply and mav have s 
re«piratory movements for this ven re 
Kofi and Davis reported that the feto=es o f 
rabbits in nhich labor uas inhibit^ b) sum 
far methods failed to lire bnond the am J 
sixth da; ol gestation Perhaps th ? W of 
asphyxia On the other hand the untreate 

specimens at term there can be no doubt that 
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respiration like rhythms do manifest them 
selves occasionally Snyder and Rosenfeld 
ha\e informtd us that the\ were able to see 
what appeared to be respiratory movements 
in fetuses in a few unoperated upon, un 
treated rabbits, near term 
Bonar and Blumenfeld repeated some of the 
experiments to w inch w e ha\ e referred They 
stated We have come to the conclusion 
that intra uterine respiratory movements of 
the fetus occur, that they are physiological, 
and that they arc not initiated bv asphvxial 
changes in the fetal blood nor bv stimulation 
as a result of handling ” Proof is lacking for 
such a broad statement 
Recently we have examined more than 25 
perfectly healthy , unoperated upon, pTegnant 
cats and guinea pigs carrying normal litters 
near terni and have not been able to observe 
cleirly defined respiration like movements 
It seems clear to us that such activities must 
be less prevalent than we formerly believed 
(22) However, it is sometimes possible to 
palpate and to see fetal movements of a 
respiratory nature without opening the abdo 
men of a decerebrate cat (24) They are infre 
quent, inconstant, and not in all animals are 
they manifested After the uterus has been 
delivered, the cat submerged in a bath of 
warm Ringer Locke solution, they can be seen 
to good adv antage The longer the uterus has 
been exposed, as a rule, the more frequently 
the fetal activities in question occur Great 
caution must be exercised in evaluating results 
o r exjX’-i T "entation 

Blood gas analyses have been made from 
samples withdrawn from the umbilical veins 
of cat fetuses delivered from the uterus but 
still with placental circulation intact (22) It 
was found that the content of oxygen was 
low, not exceeding about 50 per cent satura 
tion in the blood of specimens which were 
executing rhythmical respiratory movements 
at the time of sampling It has not been possi 
ble to obtain samples from the umbilical veins 
without incising the uterus and consequcntlv 
wc do not know what the oxygen level is in 
\ticro However, \t was apparent that the 
veins darkened very quickly upon delivering 
a cat fetus and before wc could draw blood 
from them Fetal respiratory efforts often 


began at that time In the human at normal 
birth when, apnea prevails but respiration 
starts readilv, the umbilical vein blood is 
about 50 per cent saturated with oxygen (n) 
Some higher values have been obtained at 
cesarean section (1 1) and at normal delivery 
(8) in the human In the cow , too, a higher 
degree of oxygen saturation seems to prevail 
(19) The sheep fetus a few days from term 
is apneic in nlcro and correlatively , its um- 
bilical vein blood, obtained without removal 
of the lamb from the uterus, is highly satu 
rated, exceeding 00 per cent in some (6) But 
when the lamb is delivered in a saline bath 
with placental circulation intact, the blood 
becomes reduced until it is only about 35 per 
cent saturated m the fetal carotid artery (7) 
In the bird respiratory movements normally 
begin several days before hatching at the time 
when the atmosphere of the egg air space, into 
equilibrium with which the “avian placental" 
blood comes has become reduced in oxvgen 
to about 13 volumes per cent while the carbon 
dioxide has increased to 6 5 volumes per cent 
(18) The figures for fertile unmeubated eggs 
are about 20 volumes per cent and 1 5 
volumes per cent, respectively 
These facts seem to indicate that the fetus 
is apneic in ulero (or m ovo) so long as it is 
receiving a certain adequate amount of oxy 
gen and is giving up carbon dioxide satisfac- 
torily When and if the fetal requirements 
exceed the placental capabilities in these 
respects the fetus may respond with rhvth 
mical movements of a respiratory nature 
That the conditions for fetal respiration like 
activities are occasionally met in what ap 
pears to be the normal course of events prior 
to birth can not be doubted However, there 
is no proof that they are ever met in all or 
even m the majority of individuals 
Granting that respiration like movements 
can and do occur occasionally in nlcro toward 
the end of gestation, what is the evidence that 
the fetus aspirates its ammotic contents ' 3 
Others have pointed out that dyes injected 
into the ammotic sac can be observed in the 
fetal lungs after removal of the fetuses (20, 
28) In none of these experiments have 
anoxia! conditions been rigidly ruled out of 
consult ration It is know n that v ernix caseosa 
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Fig i The abdomen of the pregnant guinea pig was 
opened after infiltrating the tissues with i per cent r>ro- 
■.aine on the sixty third daj of gestation. Vmmotic fluid 
as withdrawn from the sacs of the two fetuses and 
replaced with an equivalent amount o 8 c cm ) of thoro 
trast in \ and thorad in B The pregnant anunal then 
was allowed to breathe an atmosphere low »n ox) gen and 
high in nitrogen Respiration like rhjthms of fetal move 
ments « ere observ ed through the uterine wall in B but were 
not so (early seen in \ The roentgenogram taken half an 
hour later sho vs the bronchial tree well tilled with thorad 
in B but not in A 

ts sometimes found in the lungs of m/ants 
which have surviv cd birth a short time How 
e\er Farber and Sweet in a large senes of 
autopsies with microscopical stud\ found that 
onl\ t 5 per cent of the lungs of human infants 
surviving birth for 5 weeks or less contained 
significant amounts of debns ascnbable to 
fetal aspiration of amniotic contents 

RESULTS 

We wish to report at this time some new 
experiments beanng upon the question of 
aspiration of amniotic fluid Taking our cue 
from Ehrhard who recenth demonstrated 
fetal swallowing b\ means of roentgenograms 
taken after injecting thorotrast into the 
amniotic sac of one human subject, wc ha\e 
studied a senes of guinea pigs dunng the last 
week or tw o of gestation The procedure fol 
lows The pregnant animals were tied to an 
operating board upon their backs and the posi 
tion of the fetal heads determined bj palpa 
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tion W ithout an anesthetic we were able to 
picric the abdominal and utenne walls with 
a thin (No 27) hvpodcrmic needle Usuallv 
from o 4 to 1 cubic centimeter of amniotic 
fluid was withdrawn and an equal amount of 
a colloidal solution of thonum hjdroxide or 
dioxide (thorad or thorotrast 1 ) was injected 
to replace it through the same needle In a 
few instances the material was injected with 
out withdrawing anj amniotic fluid Them 
jection was made as near the nostrils and 
mouth of the fetus as possible often we could 
feel the teeth w ith the tip of the needle After 
injection roentgenograms w ere obtained with 
in a few minutes, a few hours, and then at 
dailj intervals until birth 
Results can be described verj bnenj 
Twent> seven fetuses (20 pregnant guinea 
pigs) 51 to 72 davs gestation age (birth usu 
ally occurs between and 68 davs m t s 
species) were treated as indicated In i° 0 
these, onlj 1, 2, or 3 films were taken and 
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.„b, 

a »t »ed the H yd Ck nuc*> Lorponaois PP“ 
n Is for trpenn t 1 porpo m 


Corpo 41 



WINDLE xt ax ASPIRATION 



Figs 2 and 3 Experiment similar to that in Figure 1 
but using x cubic centimeter of thorad m ti\o amniotic 
sacs on the sixt> seventh day of gestation The pregnant 
animal then breathed an atmosphere w ith a high carbon 
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dioxide content Figure 2 is a roentgenogram taken 40 
minutes later It shows the bronchial treein fetus Aand the 
trachea in B outlined by the thorad which was aspirated 
Figure 3 taken after removing the fetuses is confirmatory 


had been introduced In the 17 other fetuses, 
the material was present m the amniotic sacs 
for penods varying from 24 hours to 14 days 
and from one to many exposures were made 
at daily intervals or less In no instance could 
trachea, bronchi, or lungs be seen in the 
roentgenograms although the opaque sub 
stance could be observ ed in the fetal stomach 
within an hour or more by virtue of the fact 
that it had been swallowed 1 We concluded 
that the fetuses either had not aspirated the 
thorium hydroxide or that this substance was 
too dilute when draw n into the lungs to cast 
a shadow on our films These results were 
similar to those obtained by Einhard in his 
one 6 month human fetus which showed no 
lung shadow Menees, Miller and Holly (10, 
15) apparently found the same if we may 
judge from an illustration showing the fetal 
stomach filled but the chest without shadows 
Menees and his colleagues, who pioneered 
in ammography, used a solution of strontium 
iodide instead of thorotrast Access to six 

‘Mesh til deal with lbe»ubjtctoflct»lsw»Uowing tndgtjlro-mtesliatl 
■eiivtue* in » no tier article to appear m this journal m the near future 


human roentgenograms taken after using 
diotrast (on the service of Dr Cornell at 
Passavant Hospital) failed to demonstrate 
any shadows of the respiratory tract How- 
ever, strontium iodide and diotrast are of 
much less value than thorotrast for our pres- 
ent purpose We would emphasize the point 
that in our own experimental animals condi- 
tions were as nearly normal as we would make 
them no anesthesia was used, excessive pal 
pation was avoided, only very small quanti- 
ties of a material which does not pass through 
membranes and seems to be quite inert were 
used, and usually this was administered in 
such a way that no change in fluid volume in 
ammo was effected The significance of our 
negative results will become apparent from 
the experiments which follow 
To test the questions raised by these ob 
servations we performed another series of 25 
experiments in 18 fetuses (12 pregnant guinea 
pigs) 52 to 68 days gestation age In 14 ex- 
periments, initial conditions were exactly 
like those outlined, but m the n other expen 
ments injections were made after the mother’s 
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1 1>.» 4 and j One cubic centimeter of thorotrast replaced a similar volume of 
amnioiic fluid withdrawn from one sac of an unanesthetized guinea pig on the suty 
third da> of gestation Tigurc 4 i* from the film taken on the suty suth day it 
shov s clear lungs but thorotrast in the intestines The guinea pig died $ days after 
the injection and the fetus whose ammotic sac contained the thorotrast w as recovered 
at autops> I igurc 5 shows heavy shadows of the thorotrast filled lungs 


abdomen had been opened following procaine 
infiltration of tissues In all 25 experiments 
after injection had been made the pregnant 
guinea pigs were subjected to procedures dc 
signed to change the gas tensions of the fetal 
blood Usuallv films w ere exposed before such 
changes had been effected all such films 
show ed the fetal respirator\ tracts clear Fol 
lowing this the pregnant animals were al 
lowed to breathe atmospheres high m mtro 
gen or carbon dioxide or were forced to 
rebreathe air from a rubber glo\c placed oxer 
the head The fetuses became active in con 
sequence of these procedures and we could 
usuallv observe rhythmical fetal movements 
resembling respiration although it was fre 
quentlj very difficult to be certain of the 
nature of these activities Subsequently, 
roentgenograms were obtained again to deter 
mine whether or not aspiration of the thorium 
hydroxide had occurred Table I summarizes 
the results of these experiments made with 
animals 


It will be seen that the lungs were more 
prone to fill with the material when injected 
at laparotomv than when given to the intact 
animals Interference with uterine vascular 
channels mav have added to the seventy of 
the anoxemia in these experiments In 
14 experiments showing weak, questionable 
slight or no fetal respiratory movements of a 
rhythmical nature only two definite fillings of 
the fetal respiratory tract occurred In the 
12 remaining experiments all showing fetal 
respiration like rhythms dearly, 7 perfectly 
definite and positive results were obtained 
Three additional experiments, not indudea 
in the 25 just mentioned, throw light on the 
question of the aspiration bv the fetus n 
one the ammotic sac was injected with ob 
cubic centimeter thorotrast on the sixue 
day of gestation \ ray films subsequently 
demonstrated that the fetal respiratory tract 
contained no opaque material During 
following day the guinea pig appeared to je 
in labor which was prolonged throughout the 
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morning Death of the mother occurred at 
noon without delivery A roentgenogram of 
the fetus at this time revealed the lungs filled 
with thorotrast In another instance 1 cubic 
centimeter thorotrast was added to the am 
motic fluid of one fetus on the sixty third day 
of gestation I flms taken thereafter te\ealed 
no lung shadows (Fig 4) The mother died 
during the night 5 davs later without deliver- 
ing the fetus A film of the fetus subsequently 
demonstrated that the fetal lungs had become 
filled with thorotrast (I lg 5) Email} , 2 of 4 
fetuses in the uterus of one animal were in 
jected on the sixty first day of gestation 
Three roentgenograms taken on the sixty 
first, sixty second, and sixt} third days showed 
the lungs of both fetuses to be perfectly clear 
Birth occurred on the sixty fourth day One 
of the injected fetuses was born alive and the 
other failed to breathe at birth The lungs of 
the living fetus were perfectly clear (Tig 6 a), 
while those of the one failing to breathe after 
birth had become filled w ith thorotrast as may 
be seen in Figure 6 b 

ANALYSIS OF RESULTS 

It would seem from these experiments that 
aspiration of ammotic contents does not occur 
normally in the guinea pig fetuses but that 
it may be brought about under conditions of 
asphyxia It is furthermore suggested that 
not all fetal movements which appear to be 
rhythmical and resemble respiratory activity 
serve to bnng about aspiration of ammotic 
fluid There is no reason to think that condi 
tions of placental exchange are very different 
in the guinea pig and man but just how far 
one can go in the direction of interpreting 
human fetal respiratory behavior in terms 
of our present experiments is problematical 
Certainly it ma\ be said that the presence of 
vermx, laguno hair, or other debris in the 
lungs of the human newborn is unphysio 
logical It is ycry doubtful if ammotic fluid 
can be aspirated without bringing such debns 
into the respiratory tract The Farber and 
Sweet studies have indicated verv dearly 
that lungs of few infants, even of those sur 
viving birth but a few hours, contain vermx 
caseosa It is reasonable to assume that in 
the few cases m which \ ermx appeared in the 
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F ig 6 Thorotrast was placed in the ammotic sacs of 
two fetuses on thesixtv first day of gestation without using 
anesthesia Daily roentgenograms showed that the lungs 
of neither fetus contained an> of the material although it 
was present in the gastro intestinal tract Birth occurred 
on the sixty fourth day Fetus A w as aln e at birth and its 
fur was found coated with meconium and thorotrast Its 
lungs svere clear Fetus B died without breathing at birth 
Its lungs were filled with the thorotrast Considerable time 
elapsed between birth and the exposure of these films and 
the living pig A had had time to pass whatever thorotrast 
remained in the gastro intestinal tract at bmh 

lungs, respiratory acts had been induced pre 
maturely by some unphysiological condition 
Trom our experience with guinea pigs it would 
seem that inhalation of gases which induce 
anoxemia may lead to prenatal aspiration of 
ammotic contents The implication is that 
asphyxial types of anesthesia may do the 
same 

Since we found experimentally that the 
lungs do not invariably become filled with 
fluid when the guinea pig fetus executes 
rhythms of movements resembling respiration, 
it may be taken that m the human, too, the 
observation of Ahlfeld’s fetal respiration like 
movements before labor sets in does not neces 
sanly signify that the fetus is aspirating 
ammotic fluid However, the prevalence of 
such fetal behavior should be looked upon 
with apprehension because we know that it 
may mean inefficiency in the placental 
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exchange mechanism which can lead to anoxe 
mia and consequently aspiration of vcmix 
cnseosa If the human, like other mammalian 
fetuses is normallj apneic in utcro, and 
responds as the> do to ox>gen deficiency and 
carbon dioxide accumulation, there is no rea 
son to doubt that fetal respiration like mov e 
ments do signif\ that fetal needs arc not being 
met -idv antagcouslj 

CONCLUSIONS 

1 Intra uterine rhj thmical respiration like 
movements of guinea pig fetuses were not 
observed under normal phj siological condi 
tions 

2 Thorotrast or thorad introduced into 
the ammottc fluid about the head of the fetal 
guinea pigs in late prenatal life was not 
aspirated bj the fetuses when phj siological 
conditions prevailed 

j When fetuses were induced to execute 
rhv thms of respiration like mov ements during 
experimental anoxemia the ammotic fluid 
containing thorotrast or thorad was aspirated 
in some but not all instances Similarl}, 
difficulty in labor with consequent fetal 
asphv xia led to aspiration of ammotic fluid bj 
the fetuses in sev eral instances 
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AN EXPERIMENTAL STUDY OF URETERO-INTESTINAL 
IMPI ANTATION 

II The Significance of the Normal Ureterocloacal Arrangement in Some 
Reptiles and All Aves 

TRANK HINMAN, AB,MD,FACS, Will 1AM K MURPB'l ,MD, and 
HENRY M WEI RAUCH, Jr,AB,MD,FACS, 

San Francisco, California 


AS AN approach to the surgical prob- 
/\ lem of uretero intestinal anastomo 
r~~\ sis, the normal structure of the 
ureterocloacal entrance, as found in 
some reptiles and all birds, has been investi 
gated Examinations \\ ere made of gelatin in 
jections, gross preparations, and microscopic 
sections of the unnarj cloacal tract in the 
alligator, chicken, duck, turke>, and ostrich 
In 6 chickens and 2 ostriches the entire intra- 
mural extent of the ureter was sectioned seri- 
ally All of the animals studied exhibited 
similar anatomical structures, but the follow- 
ing description refers specifically to chickens 
weighing approximately 3 pounds 

Ureter The ureter averages 2 millimeters 
in diameter and 6 centimeters in length Tak- 
ing origin from a ventrallj located renal pelvis 
it pursues a retroperitoneal course to trans 
pierce the wall of the cloaca and emptj into 
the urodeum b> way of orifices winch are 
situated in the dorsolateral aspect of the ves 
tibule As the ureters approach their intra 
mural extent they gradually converge to the 
ureterocloacal orifices which are located 
about 1 centimeter apart (Fig 1) 

Upon histological examination, the ureter is 
found to be composed of 3 Ia> ers, the mucosa, 
the musculans, and the adventitia, progress 
mg from the lumen outward (Tig 2) The 
mucosa demonstrates the most striking pecu- 
liarity of these animal phyla Instead of the 
usual transitional type which is found m mam 
mals, the mucosa is composed of columnar 
epithelium, a formation which is continued 

From the Department of Surgery Division of Urology Univer 
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throughout the renal pelvis The musculans 
is made up of interlacing bundles of more or 
less distinct outer circular and inner longi 
tudinal fibers Here and there connective 
tissue filaments are interspersed among the 
myogenic elements In that portion of the 
musculans which lies closest to the mucosa a 
generous suppl> of lymphocytes is peppered 
throughout the length of the ureter This 
lymphoid tissue is even more profuse than 
that noted in the ureter of the dog or rabbit in 
a similar position 

Cloaca The cloaca is divided into 3 bul 
bous vestibules by 2 transverse folds, the dis 
tal fold separates the proctodeum from the 
urodeum, the proximal one the urodeum from 
the caprodeum (Fig iB) The most distal 
out pouching, the proctodeum, measuring 1 
centimeter in diameter and 1 centimeter in 
length, opens at the anus A smaller middle 
chamber, the urodeum, serves as the immtdi 
ate outlet for the urinary and genital s> stems 
It is roughly 1 centimeter in diameter and 
8 millimeters long The ureters open more 
closely to the fold which delineates the 
caprodeum (2 millimeters distant) than to the 
one which bounds the proctodeum (6 milli 
meters distant) The proximal receptacle of 
the cloaca, the caprodeum, is 1 5 centimeters 
in diameter and 2 5 centimeters in length It 
joins the contiguous intestine, being the 
fust part of the cloaca to receive the intes- 
tinal excreta 

Upon microscopic section, the cloaca is 
found to resemble the large intestine of mam 
mals, being composed of mucosa, submucosa, 
musculans, and serosa (Fig 3) The mus- 
culans is subdivided into a circular inner 
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la>er which is the more substantial and a 
thinner outer longitudinal laj er The usual 
type of columnar epithelium forms the mu 
cosa which is bordered by a vascular submu 
cosa There is a profusion of lymphoid folli 
cles in both the mucosa and submucosa 
Ureterocloacal entrance Serial sections of 
the ureterocloacal entrance show the ureter 


MEASUREMENTS OF INTRAMURAL URFTER 
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Hg 2 Upper portion of chickens ureter Note the 
columnar type of mucosal epithelium the inner longitu 
dinal and outer circular fibers of the musculans and the 
abundance of lymphocytes in the Tegion of the mucosa 

X5S 


first outside the musculans of the cloaca (rig 
3), next transpiercing the musculans (Fig 4), 
and finall} coursing submucosall> (Fig 5), 
to~merge with the mucosa of the cloaca at 
the ureteral orifice (rig 6) The ureter pro 
gresses for an average distance of 5 76 milli 
meters through the musculans and 1 28 milli 
meters beneath the mucosa before opening at 
the orifice w hich is o 54 millimeter in diameter 
It will be seen that there is a complete m 
dependence of the muscular w alls of the ureter 
and cloaca, extensive search having failed to 
reveal any interchange between the two sys 
terns The musculans of the cloaca gives wa\ 
to allow penetration of the musculans of the 
ureter which extends down to the ureteral 
orifice where it lies in direct contact with 
the mucosa of the cloaca (Tig 6) Neither 
gross nor microscopic examination >\elded 
an> evidence of a valvular structure which 
might exert a r 61 c in closing off the ureter 
from the cloaca 

The anatomical features of the uretcro- 
cloacal entrance ma> be summarized as 
follow s 

1 There is a complete independence and 



Fig 3 Chickens ureter immediately proximal to its 
entry into the wall of the cloaca Note the inner circular 
and outer longitudinal layers of the cloacal musculature 

X30 

lack of union between the ureter and the in 
tcstinal musculature The ureteral muscula 
ture persists in all its entirctx to the orifice 
where it ends abruptly without anv evidence 
of a transi-miral fading out 



Fig 4 The chickens ureter transpiercing the muscu 
13ns of the cloaca Note the circular muscle fibers coursme 
around the ureter X25 
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**S S The submucosal course of the chickens ureter C 

X30 

Fig 6 The ureterocloacal orifice in the chicken. Note 
, * . r , , , the musculins of the ureter extending down to the orifice 

1 \ columnar tvpc Of epithelium IS found sod the abundance of lymphoid tissue in the adjacent 

lining the urete and renal pelvis as con doacaI muco » x .3° 
trasted w ith the transitional type found m man 

3 The mucosa and submucosa of the cloaca totally independent as if the ureter were arti 
are supplied with a great abundance of lym ficially implanted Furthermore there is no 
pnoid tissue, lesser amounts are seen in that evidence of a sphincter or any type of \al\e 
part of the musculans of the ureter which formation It is evident that a perfect result 

the mucosa attending a submucosal tvpc of uretero 

4 I he structural arrangement at the ure intestinal anastomosis reproduces exactly the 

terocioacal entrance gi\es no indication of anatomical relationship of the normal uretero 
acting as a \ aly e cloacal entrance Although imprmements 

spctti tc ™ c- must still be sought to assure a consistently 

' satisfactory result after operation these find 

Inxcstigation of the ureterocloacal entrance ings lend encouragement to the belief that the 
in animals yvhich normally possess such an problem is not a hopeless one 
anatomical arrangement demonstrates a com The present study might lead one to sus 
plete independence between the muscular pect that the abundance of lymphoid tissue 
layers of the ureter and those of the cloaca in the ureter and cloaca or perhaps the colum 
The ureteral musculature transpierces the nar type of ureteral epithelium, plays a pro- 
muscle layers of the cloaca extends submu tcctiye role in guarding the avian urinary 
cosally , and terminates only at the uretero tract against infection The possibility of 
cloacal orifice There is no gradual thinning such a specialized resistance of tissue or of a 
out or interchange of fibers similar to the natural immunity to the cloacal flora will be 
fusion of the ureteral and y esical musculature dismissed in a subsequent communication 
of the human ureteroy esical communication >\\ cr h*h» m j jhwhvjhw '» £ 

Thus the two sy stems retain a relationship as f „ ,£££?“ * Adf* tS'bSSffiSSB “ 



ETIOLOGICAL FACTORS IN VARICOSE VEINS OF THE 
LOWER EXTREMITIES 

JOHN C ADAMS, M D , Portland, Oregon 


T HE seeming simplicity of the injec- 
tion treatment of varicose \eins has 
evoked in the past decade a multi 
plicity of articles Many of these 
limit discussion to the merits of favorite scle- 
rosing agents, various bandages, and the usual 
assortment of pastes and promises of manu 
facturers, a few articles devote space to 
etiology Methods of treatment ha\ e changed 
with increasing experience but as yet there is 
no generally accepted standard as to what 
constitutes the most adequate or satisfactory 
treatment, if there be such a thing Saphenous 
ligation is lauded bv some and condemned bv 
others A high percentage of recurrence is re 
ported by many miters That this confusion 
has arisen from an incomplete understanding 
of the cause is apparent to anyone familiar 
w ith the literature 

That proper evaluation of the hydrostatic 
factors in the venous system of the legs might 
adequately explain the frequency of vancosi 
ties at this site has been considered for many 
years, but numerous stumbling blocks have 
been encountered Notable among the early 
investigators was Trendelenburg, who recog 
mzed the presence of reverse flow in varicose 
veins and described the test still widely used 
as a method for determining venous valvular 
incompetence Later Delbet suggested that 
v aricose veins might be the result of successiv e 
weakening of the valves of the saphenous 
system by back pressure resulting directly 
from increases in intra abdominal pressure 
This pressure he measured by a direct method, 
and venous pressures as high as 260 milli- 
meters of mercury were recorded in the leg 
Through minor inaccuracies in some of his 
reasoning and major inaccuracies in the rea- 
soning of some of his critics, this work of 
Delbet, though widely quoted and of first 
importance, has never been properly appre 


ciated, due apparently to some misconcep 
tions Murphy and Mengert, through their 
studies on intra abdominal pressures, have 
added considerable support recently to Dd 
bet’s thesis Using a balloon m the vagina 
they found intra abdominal pressures as high 
as 200 millimeters of mercury when the pa 
tient strained It remains to apply these 
latest studies to the present problem 

Several investigators anastomosed the fem- 
oral artery and saphenous vein in dogs hut 
produced no appreciable varicosities These 
studies suggested that pressure is not an 1m 
portant factor Although arteriovenous anas 
tomoses do not lead to varicosities in experi 
mental animals, the fact remains that in hu 
mans arteriovenous fistula in the leg leads to 
marked varicosities in the course of a few 
months This apparent inconsistency must be 
explained 

DeTakats et al, reported direct readings of 
venous pressure in the saphenous vein using a 
cannula and water manometer They did not 
state at what point the needle was introduced 
into the saphenous vein, but took pressures 
with the patient standing, before and after 
saphenous ligation, and concluded that liga 
tion produced no lasting effect inasmuch as 
the pressure 2 weeks after ligation was the 
same as it had been before McPheeters, in 
his studies on hy drostatic pressures at v anous 
levels of the saphenous vein, demonstrated 
the effect of position, stepping, grunting (in 
creased intra abdominal pressure), and res 
piration on these pressures His results in- 
dicate definitely the direct relationship of 
fluid level to pressures at various points in the 
saphenous system, pressure increasing toward 
the ankle as one might expect He did not 
point out, however, that this was a pure grav- 
ity effect 

The difficulty in establishing the hy drostatic 
pressure factor as the fundamental cause of 
vancose veins has apparently been the fact 
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Fig i Fhoto-raph in case of attenoicnou fitubalout 
16 months after inception Gunshot wound visible in thigh 
at arrow Note the marled dilatation of superficial venous 
stem and pigmentation of lower leg 


that \ancose a tins frequcntl) exist m the 
lower leg with no evidence of saphenous in 
competence as judged by existing methods of 
examination, and marked xancosities ma> be 
present in segments of \em limited bj com 
petent \ al\ ts At first sight this appears as a 
logical objection and has led man) investiga 
tors to discredit the back pressure theor) If 
the numerous discrepancies are to be ex 
plained, it is necessar) to determine, first 
normal \cnous pressures in the loner extrem 
it) and, then, what factors may effect these 
pressures 

In approaching this problem we have used 
direct -venous pressure determinations in the 
saphenous \ ein The apparatus used is simple 
and consists of a piece of rubber tubing about 
•>5 centimeters long in the middle of which is 
introduced a 5 cubic centimeter glass trap 
One end is connected to a Tv cos manometer 
This w as chosen because of its small size and 
the fact that it registers pressure changes more 
rapidl) than a mercur) type manometer, 
thereb) largely eliminating the inertia factor 
An adapter which fits a Luer needle is inserted 
into the other end of the tubing and, after 
te«ting the joints for leakage a 15 to 17 gauge 
needle is connected to the adapter and m 
serted directly into the lumen of the vein The 



Fi„ i Case i showing ' a 
ricosities before and after ho 3 
tion and injecUon The throm 
bo«ed veins below the ngbt 
knee will recede more wit6 
time 
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glass trap prexents the reflux of blood into the 
manometer The apparatus registers changes 
in pressure rapidl> and its sensitivity is dem- 
onstrated by the fact that the respirator} ef 
feet is readity obser\ed, though this amounts 
to only 8 or 10 millimeters variation m the 
chest cavity itself 

The venous pressure was recorded with the 
patient in the prone, sitting, and standing 
position The results in 9 patients are shown 
in Table I It was apparent that with the 
patient prone, the manometer reading was 
zero if the slight effect of intra abdominal and 
mtrathoracic pressures in this position be 
eliminated, and this reading was not included 
in Table I as it is not significant The effect 
of posture is immediatel} reflected m the 
manometer reading when the patient stands 
We now find that the \enous pressure cor- 
responds closel} to the measured height of the 
column of blood above our cannula point It 
is this determination in which we are pri 
maril} interested 

Tor example In Case r in the accompan>- 
mg table, the actual measured standing pres- 
sure at the mid calf was 88 millimeters of 
mercury By measuring the distance from our 
cannula point to the approximate level of the 



F«g 3 Photograph demonstrating the results of Hater 
hammer effect on the saphenous vein above the scntinal 
valve The dilatations in the foss ovalis simulate femoral 
hernias 


Tig 4 Specimen removed 
from right groin of patient pic 
tured in Figure 3 The photo 
graph on the left shows the large 
thin walled vanx (C) before open 
ing the superior end of the sa 
phenous vein where it joined the 
femoral vein at A the inferior 
end at B On the right the vane 
has been sectioned after fixation 
so as to expose the leaflets (sec 
arrows) of the incompetent sa 
phenous valve and the premor 
tem clot D The darker areas 
are merely vacuoles resulting 
from fixation 
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Fig s So called congenital angioma in a 16 >eir old bo> involving both legs The 
arterial communications in this patient must be very small as the blood pre sure change 
increased pulse rate cardiac hypertrophy and other fndrngs of large arteriovenous 
fi tulas were lacking Thi case demonstrates very well the communications between 
the greater and lesser saphenous systems 


right auricle wc found that this was appar 
entlj a pure gravity effect inasmuch as rcduc 
ing our column of blood to millimeters of 
mercurj ga\e us a figure very close to our 
actual reading Because of minor inaccuracies 
in measurements and other factors affecting 
our manometer reading, some variation is 
expected These do not seem sufficient to 
alter our conclusion 


The significant thing about these compan 
sons is that they hold whether the saphenous 
s> stem be competent b> accepted tests or not, 
and whether it be varicose or normal Y» e 
have studied a sufficient number of patients 
to make us feel that we are correct in this 
point We have not included all of our cases 
in Table I, but have attempted to include 
exemplary types The interposition of flexible 
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membranes (venous \alves) in a fluid s)stem 
does not interfere with the transmission of 
pressures, provided the system fulfills the re 
quirements of Pascal’s law that it be full of 
fluid This must, therefore, be true in the 
venous sjstem of the leg 
The effect of increasing ratra abdominal 
tension on our manometer is also well lllus 
trated in Case 1 The subject was able to 
produce a pressure of 224 millimeters of mer- 
cur> by straining in the standing position 
This, in our experience, is unusually high 
However, the subject was a >oung man of 
muscular build with incompetent saphenous 
valves If the right auricle is considered as a 
sump or overflow chamber, we explain the 
foregoing observation as follows As the 
mtra abdominal pressure is increased a point 
is reached where the vena cava and iliac ves- 
sels are compressed We are then dealing 
with a closed s>stem of fluid which obe>s 
Pascal’s law , 1 e , pressure applied to an en 
closed fluid is transmitted equall) m all direc 
tions and acts with equal force on equal 
surfaces 

It is, therefore, logical that the height of 
manometer pressure will depend on the pa 
tient’s ability to increase his intra abdominal 
pressure This explains the variations in pres 
sure following straining as illustrated in Table 
I Some patients, because of relaxed abdominal 
walls such as occur in women following preg- 
nane) , or, because of inability to co ordinate 
these particular muscular actions, are able to 
increase the saphenous pressure onl) 30 or 40 
millimeters, even though the valves be in 
competent 

It is quite probable that numerous acts 
which we have not tested raise this pressure 
to much greater heights than we are able to 
record under the conditions mentioned It is 
not difficult to obliterate the peripheral ar 
terial pulse by holding one’s breath and tight- 
ening the abdominal muscles so as to increase 
intra abdominal and intrathoracic pressure to 
above the s)Stolic blood pressure We have 
recorded pressures in the lower saphenous vein 
much higher than the systolic blood pressure 
for that individual It must be remembered 
that our manometer records the sum of the 
gravity effect plus the added straining effect 


TABLE I —PRESSURE READINGS TAKEN 
BEFORE AND AFTER LIGATION 


Case 

Height 

of] 

cannula 

cm 

Actual 

standing 

pressure 

Hg 

Cal 

cu'aftd 

gravity 

effect 

Hg 

Manom 

reading 

straining 

,amm 

Manom 

reading 

straining 

ligation 

Type 
of case 

JHS 

d 

nr 

88 

86 8 

Hi 

ri 4 

Valves in 
competent 
saphenous 
thnli 

IIC 

d 

93 

68 

7a 6 

162 

7J 

competent 

saphenous 

tfanll 

3 

JF 

d 1 

89 

68 

60 0 

148 

84 

competent 

saphenous 

thnli 

4 

EJR 

9 

98 

76 

713 

*40 

<18 

9» 

V alves in 
competent 
saphenous 
tfanll 

&T 

9 

85 

64 

66 4 


76 

V ancose 
veins lun 
ltcd to 
lower leg 
negative 
Trendelen 
burg test 

6 

TD 

9 

III 

81 

86 8 

136 

92 

Valves in 
competent 
positive 
rrcndclcn 
burg test 

Sic 

o' 

84 

64 

6, 6 

98 

78 

See photo- 
graph and 
specimen 

8 

W W 
<? 

114 

88 

89 0 

136 


Incompetent 

?G 

9 

9$ 

70 

74 S 

102 

78 

Competent 
varicose 
veins Jim 
ltcd to 
lower leg 


actual standing pressure (column 2) as indicated on the manometer 
corresponds closely to the calculated standing p ensure shown in column 
3 Ihe standing pressure after ligation is not shown in this table mas 
much as ligation produced no change in this reading Because of spon 
taneous thrombosis of the saphenous following simple ligation the oost 
ligation pressure is missing in Case No 8 


The saphenous system, exposed as it is 
without the supporting effect lent b) the mus 
des to the deep femoral system, finds itself 
particularl) vulnerable to these pressures It 
is this constantl) high gravity pressure in the 
erect position which leads to the rapid devel- 
opment of varicosities in the lower extremity 
when the water hammer effect of the arterial 
pulse acts on these veins in arteriovenous fis 
tula In experimental animals these pressures 
cannot be duplicated because the overflow 
sump is too close to the level of the fistula and 
a sufficient head of fluid does not exist This 
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fact was recently confirmed b> Emile Holman, most vulnerable part of the s>stem is effected 
who reported a venous pressure of only 37 first whether or not competent valves are 
centimeters (approximately 25 millimeters of present above the particular segment involved 
mercury) of citrate solution in the immediate The lower leg is usually involved early be 
vicinity of a larger femoral fistula in a dog cause of the higher pressure due to addition^ 
although the systolic blood pressure was 170 gravity effect and the more superficial nature 
millimeters of mercury The effect of valves and less adequate mesodermal support in this 
on pressure is of interest We have altered portion of the saphenous system 
some of our ideas materially in this regard It seems that in man the same factors which 
Whereas the interposition of flexible mem operate to produce varicosities so rapidly in 

branes in a fluid system does not interfere the presence of arteriovenous fistula in the leg 
with the transmission of gravity effect, it was operate more slowly but m a similar manner 
noted m the course of these studies that com to produce varicosities in the absence of fis 
p* tent valves modified straining pressures tula The same head of blood is present in 
materially In Case x where the saphenous both instances while the pulsing surge (water 
valves were obviously incompetent, the pa hammer effect) of the fistula is mimicked by 
tient was able to create a pressure of 224 each sudden increase in intra abdominal pres 
millimeters of mercury vnth one sudden strain sure in the simple vanx We have in fact 

while in other instances, where demonstrable noted in vantose veins with competent valves 
incompetence was not present sustained ef higher venous pressures than oveur in arteno- 
fort was required to bring the manometer to venous fistulas 

its maximum reading and this was never as We are not able to evaluate quantitatively 
high in the competent cases studied as in the that biological variation in our mesodermal 
incompetent ones Our explanation of this structures which renders one individual more 
difference is as follows susceptible to these pressures than another 

The saphenous sv stem is an elastic one It We do not question that this is an important 
reacts to increases m pressure by a stretching predisposing factor Patients with v-nco'e 
process which enlarges the vein capacity so veins frequently show other manifestations of 
that equilibrium between the venous pressure *0 called mesodermal asthenia Flat feet 15 
and the tension of the vein wall is preserved such a common accompaniment of varicose 
This presupposes that sufficient additional veins that it has been considered an etiological 

blood is supplied during this process to keep factor by some writers It would seem more 
the svstem full While the valves are com reasonable to consider it just another mani 
pettnt there is some filling occurring from festation of mesodermal weakness We are 
below as a result of the squeezing out of capfl probably not all constructed with th° same 
lanes and smaller venous channels by mus grade of venous tubing, as these same grava y 
cular action and the its a (ergo from the pressures exist in all of us but only a ew 
arterial side Our figures tend to show that develop vancosities Stramingpressures bow 
this filling is limited m degree Valves then ever are variable, and occupation pregnancy, 
dissipate to a varying degree the effect of tumors chronic bronchitis etc munediae 
increased Ultra abdominal pressures on the assume a direct etiological relationship t a * s 
saphenous system by preventing back flow logical inasmuch as they effect these pressu 
If the increased ultra abdominal pressure be The question, whether the stretching P r 
maintained sufficiently long, some filling oc ess is the result or the cause of valvai ^ 
curs from below and pressure gradually rises competence obviously arises \\e nave 
If valvular incompetence is present in the impressed by the frequent viible enlarge 
saphenous system back flow from the lhaes of the saphenous bulb m the oval wm 0 , , 
and vena cava constantly fills the system as bv the marked pulsation ana dilatation 
the stretching process occurs and equilibrium occurs here in some cases on coughing o 
is not reached until the full effect of intra efforts which increase intra abaomin P 
abdominal pressure has been produced The sure Although we did not measure s 
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hammer effect, simple palpation was sufficient 
to indicate that it w as considerable We sub 
mit the following explanation The result of 
repeated shocks is a combination of 2 factors, 
the valve leaflets stretch, as does the wall of 
the vein, and incompetence and dilatation is 
the result Until incompetence results the 
\em below the valve nullifies a portion of this 
water hammer effect b> dilatation, but as 
valves give way (Delbet) the full water ham 
mer effect is felt by the segment of vein imrae 
diately distal to it 

We have felt that the Trendelenburg test, 
as usually performed, is not a satisfactory test 
of valvular competence, inasmuch as it takes 
into consideration standing pressures only 
We have frequently observed patients whose 
valves were competent to standing pressures 
and so exhibited a negative Trendelenburg, 
yet whose valves were incompetent to the 
added pressure of straining and promptly ex 
hibited a positive Trendelenburg when this 
factor was introduced Consequently, we speak 
of a valve as being relatively competent when 
it withstands ordinary pressures but permits 
reverse flow under the added effect of strain 

If the fingers of the palpating hand of the 
examiner be placed over the saphenous open- 
ing of the patient m the standing position, 
back flow in the incompetent cases is readily 
detected as a palpable venous thrill when the 
patient coughs or strains This test takes into 
consideration the factor of strain as does the 
modification of the Trendelenburg which we 
have suggested It is simple of execution We 
have seen no reference to its use m the 
literature 

THE EFFECT OF SAPHENOUS LIGATION ON 
STRAINING PRESSURES 

We became interested m the effect of sa 
phenous ligation on pressure readings mas 
much as it has been an extremely controversial 
point in treatment Prior to the almost rou 
tine use of saphenous ligation we had noted 
the frequency of recannulization of apparently 
well thrombosed veins and had confirmed this 
finding by the examination of segments of the 
saphenous at varying intervals following scle 
rosis by injection Large blood sinuses fre 
quently reform m 6 weeks or less, a fact which 


has been observed by others We can from our 
experience confirm the observation of other 
investigators that the varicose state fre 
quently progresses rapidly after injection 
treatment Recently Edwards reported his 
studies on the effect of thrombosis on v enous 
valv es He demonstrated that recannulization 
of the thrombosed vein frequently occurs but 
that the valves are permanently disabled by 
adhesion or actual absorption, and the recan 
nulized vein is always incompetent This is 
significant because if recannulization does oc 
cur following treatment, we are dealing with 
a vein whose valves have been permanently 
disabled by our efforts, and rapid progression 
of the condition may be expected 
Following high saphenous ligation we find 
that standing pressures arc identical with 
those before ligation although we have ap 
patently' severed our fluid column and should, 
therefore, observe a decided pressure drop It 
was this observation that indirectly led de 
Takats to conclude that ligation did not pro 
duce the desired effect and has led to its 
abandonment by some If, however, wc keep 
m mind that faction is only a factor in moving 
liquids and that reducing the size of a lumen 
does not alter transmission of pressure, it be 
comes reasonable to believe that the effective 
column of blood remains the same, the pressure 
being transmitted through the communicating 
system of veins connecting the saphenous with 
the deep femoral vein, and, therefore, we 
could not reasonably expect any diminution 
m pressure However, the significant altera 
tion in pressure following ligation occurs when 
the patient strains Now we find that the 
pressure nses only slightly above the standing 
figure and then shows no further increase re 
gardless of the intensity of the strain So we 
observe in Case 1 that after ligation the stand 
wig pressure was ir 4 millimeters as compared 
with 224 millimeters prior to ligation The 
femoral vein in this patient did not transmit 
the increased intra abdominal pressure to the 
saphenous vein through its communicating 
system because of competent valves, a fact 
which could be demonstrated before ligation 
(simple Trendelenburg positive) In view of 
the foregoing it is our belief that the squeezing 
out process which occurs during strain ade 
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quatelj accounts for the small rise noted It 
is also probable that muscular action collapses 
the femoral vtm so that intra abdominal in 
creases in pressure arc not transmitted through 
it This interpretation is borne out b> the 
majoritj of cases examined \\ e ha\c not ob 
served an) cases of varicosities involving the 
short saphenous vein in which a definite com 
munication with the long saphenous was not 
present, and we are of the opinion that this 
rather than the deep femoral vun is the usual 
mode of transmission of pressure to the *=hort 
saphenous system 

Case 4 offers a w ell defined exception Here 
it was noted before ligation that a large tor 
tuous vein penetrated the deep fascia at about 
the lower end of Hunters canal where a defi 
mte opening in the fascia could he palpated 
Backflow filling through the deep femoral was 
easih demonstrated at this point High hga 
turn was performed as usual, but the straining 
pressure dropped onlv -2 millimeters (Table 
I) Following exposure and ligation of this 
communicating vein a further drop to 92 
milhmettrs occurred \\ c ha\L observed «scv 
eral cases of this tv pe Thev do not, in our 
experience form a vtrv larj,e percentage of 
the total \pparenth this communicating 
vein transmits pressure in some casts and not 
in others \\c believe that this maj be cx 
plained Not infrequent!) the course of the 
deep femoral vein is quite superficial in the 
thigh due to variations in its muscular cover 
ing until it dips down through the adductor 
canal where its course becomes much deeper 
and more subject to the compressing effect of 
muscular action \\ hen an incompetent com 
mumcatmg vein is present it is usuall) just 
above this point The burden of proof that 
communicating veins below this point trans 
mit increases in intra abdominal pressure lies 
with those who would sponsor this theorj 
We have seen no proof in the literature and 
nothing to substantiate this idea in our ex 
penence Cases in w hich previous deep throm 
bophlebitis has disabled the valves of the deep 
femoral vein are the onl) exceptions 

THE VALUE* OF SAPHENOUS LIGATION 
The following hj-pothesis seems logical 
With a patient standing so that the saphenous 


sjstem is distended with blood an> increase 
in pressure exerted on an\ portion of this sjs 
tem is transmitted equal!} throughout the 
s>stem This is modified bj the presence of 
an overflow sump which is the right side of 
the heart, and so the standing pressure is the 
grant) effect of the column of blood above 
it The head of blood peculiar to man because 
of his erect posture is a most important factor 
in the causation of varicose veins It is this 
factor that is responsible for the rapid de 
vclopment of varicosities in arteriovenous, 
fistula of the leg in man a situation which 
cannot be reproduced in four footed animals 
because the overflow sump is practical!) on 
the same level as the fistula Increased intra 
abdominal pressure interrupts b) compress on 
the column of blood m its intra abdominal 
course, and our sump is disconnected e are 
then dealing with a closed s\ stem which obevs 
Fascaf s law Pressure and not the reversal 
of flow is the dilating factor Reversal of flow 
docs however, permit constant filling of an 
clastic sv stem so that the full effects of intra 
abdominal increases m pressure ma> be tr«ns 
nutted according to Pascal s Jaw Wan, again 
because of co ordmated muscular act petal a 
to him because of his erect postun is subject 
to unusual increases in intra abdominal pros 
surcs The deep femoral vein not usjaH) 
involved because of the protecting mechanism 
of muscle and fascia 

The earlier appearance of varicose veins m 
the loner leg seems logically explained b\ the 
additional gravitv effect toward the loot 
coupled with the fact that the supporting tis 
sue is less adequate than m the thigh It nw«t 
be remembered that the decrease m the cabbu 
of the vein does not interfere, with the trans 
mission of pressure but onlv the volume 0 


High saphenous ligation would seem in 
jicated in all cises of varicose, veins where tn 
upper saphenous shows an> dilatation 
transmits the impulse of coughing or other 
increases m intra abdom.nal pressure , * 
tected b> simple palpation, the ^ual contra 
indications to ligation to be obsened e 
course It should definite), help W P<e« 
orogression o/ the condition in a J»Wnt 
ias ahead! shown evidence of vulnerable 
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Cramping and fatigability so often complained 
of is frequent!} reliev ed b) ligation alone It 
is not a panacea sufficient of itself but is a very 
important part of our armamentarium, and 
the simphcit} of the procedure permits its 
more general application Injection without 
hgation where reverse flow is present is defi 
nitel) contra indicated b> experience and fur- 
ther substantiated b> Edwards’ recent studies 
on the effects of thrombosis on \enous valves 
The technique of high saphenous hgation has 
been well detailed by numerous authors and 
will not be repeated here Retrograde mjec 
tion, although not utilized m the cases de 
scribed m this article because of its obvious 
interference with pressure readings after hga 
tion, is used in this clime almost routineh at 
the time of hgation The detailed treatment 
of complications, merits of carious sclerosing 
agents, and other factors is not properly with 
in the scope of this paper Much of it >et 
remains to be unra\elled Milk leg even of 
minor degree, the irreversible tissue changes 
of lymphatic block resulting from long stand 
ing stasis or inflammation, are problems w hich 
still largeh defeat us It would seem, how 
ever, that enough is known of the simple 
uncomplicated type of varicose veins regard 
less of degree to standardize their treatment 
more logicall} We have sectioned saphenous 
veins as late as 2 >ears after hgation and 
sclerosis and found no demonstrable venous 
channels present We have sectioned sa 
phenous veins as soon as 6 weeks after ap 
parenth satisfactory chemical sclerosis and 
found large recannuhzed venous channels At 
present the evidence appears to support the 
contention of those who favor saphenous 
ligation 

CONCLUSIONS 

1 The erect posture has resulted m venous 
pressure m the legs which maj reach 100 
millimeters of mercurv , depending on height 
of the patient a fact borne out b) direct read 
mgs of v enous pressure This is a pure gravitv 
effect 


2 The erect posture has dev eloped activity 
stresses which markedl} increase intra-ab- 
dominal pressure and indirectl} raise the 
saphenous pressure to unusual heights not 
full} evaluated previous!} This, combined 
with a vulnerability in certain, individuals, 
probabl} is sufficient to produce varicose 
veins 

3 Venous pressures taken before and after 
hgation suggest that the pressure factor out 
side of pure gravit) effect can be relieved 
largel} b> proper saphenous hgation 

4 Recannulization m incompetent veins 
mav be expected unless prelimmarv hgation 
has been earned out It is unhkelv to occur 
if hgation has obviated the increased pressure 
effect of strain and the reverse flow m the 
saphenous vein 

5 We do not behev e that vancosittes of the 
lesser saphenous occur except as a result of 
pressures transmitted through communica 
lions with the large saphenous 

6 Modification of present methods of test 
mg will reveal incompetence of valves that are 
competent to simple gravit} effects, but not 
to increased pressures dev eloped under strain 
Such a test is described No previous refer 
ence to its use has been noted 
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A STUDY OF PATHOLOGICALLY VERIFIED EPIDERMOID 
CARCINOMA Or THE SKIN 
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C ARCINOM \ of the skin is not infre 
quently regarded as a relatively be 
mgn lesion offering no particular 
diagnostic or therapeutic difficulties, 
and attended by an insignificant mortality 
Studj and follow up of biopsy cases clearly 
bring out the danger of this assumption It 
is true that epidermoid carcinoma 1 , basal cell 
carcinoma and malignant melanoma each 
present typical individual characteristics 1 et 
c\en the most experienced observer may err 
in the differentiation of \anous types of mi 
lignanc) or e\en in distinguishing between 
malignant and non malignant lesions The 
practice of treating small lesions and some 
times e\en large ones without microscopic 
aerification of a clinical diagnosis leads in 
cvitably to diagnostic errors Thus a ' typical 
epidermoid carcinoma ma> later prov c to be 
a malignant melanoma ora 'pigmented papil 
Ioma turn out to be a basal cell carcinoma 
Converse!) it is hard!) to be doubted that 
cures have been recorded for supposed 
malignancies which were actuall) benign 
Appropriate therapy is dependent on accuracy 
of diagnosis in tumors of the skin consistently 
accurate diagnoses arc not possible without 
microscopic control \ lack of appreciation of 
this fact has contributed to unwarranted op 
timism m regard to cutaneous cancer Biopsy 
followed by immediate therapy does not im 
pair the prognosis nor even with a delay of 
several days in preparing sections of minute 
biopsies unsuitable for frozen section docs the 
hypothetical increased danger of spread out 
weigh the gam m information 
It is the purpose of this piper to evaluate 
factors influencing one type of cutaneous raa 
hgnancy epidermoid carcinoma It will be 

From the Laboratory of Pathol gy Cod s P Hunt ngton 
Memorial Ho pit&l 

1 \l-o known as squamous cell pn Ue cell or keratin i eg 
carcinoma or acanthoma 


shown that it still offers a serious therapeutic 
problem, and that any lesion of this type is an 
active threat to life 

M YTERIAL USED FOR STUDY 

This study is based on a consecutive series 
of 507 pathologically verified epidermoid car 
anomas of the skin seen at the Collis P 
Huntington Memorial Hospital between its 
opening in 19 12 and January 1, 1937 The 
senes represents lesions on 486 persons, since 
19 individuals had 2 or 3 tumors each making 
a total of 40 duplications All regions of the 
skin have been included except lip vulva 
penis and anus, where the mucocutaneous 
junctions and the frequency of mucosal can 
cers make it impossible to be sure of the point 
of origin of the tumor Sections of all tumors 
diagnosed as epidermoid caranomaof the skin 
m the hospital laboratory files were reviewed 
and regraded Doubtful cases as well as those 
unsuited for histological grading 0 e , either 
too small or too poorly prepared) were ex 
eluded The lesions were placed m one 01 
three grades by the method m use in this 
laboratory a modification of Broders class! 
fi cation based on differentiation of the tumor 
cells, frequency of mitosis, and extent of m 
filtration The 507 carcinomas showed tn 
following grade distribution 38", 75 P er CCTil 
low malignancy grade 1, 114, 22per cent me 
dium malignancy, grade H 11 3 P“ “V 
high malignancy, grade III For the purple 
of this study the tumors of medium and l &V 
malignancy are grouped together as grad 
plus III and contrasted with the grade 
lesions of low malignancy . 

A follow up of a y ear or longer, or a deftmt 
knowledge of the cause of death ^ availaW 
on all but 43 of the 507 lesions The data 
were based on hospital visits a f, 
record, questionnaires, and death 
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Fig i a C fade I Age distribution by grade 

We have based consideration of prognosis on 
those 401 cases seen and treated prior to 
January 1, 1933, permitting a 5 year follow 
up In this group the end results were 158 
5 \ear cures, 101 deaths from mtercurrent dis 
ease before 5 years elapsed, S3 deaths from 
cutaneous cancer, S 9 > *5 per cent, lost (foj 
towed for less than 5 > ears) The case his 
tones have been conservatively interpreted, 
the most pessimistic viewpoint possible con 
corning the result of any given lesion has been 
adopted, so that when a stud) of the available 
data indicated a possibility of persistence, re 
currence or metastasis, this possibility has 
been taken as fact 

In cases of death the data were ambiguous 
m 6 instances In each of these death was 
from cancer, but there was a possibility that 
another lesion— epidermoid or otherwise — 
might be responsible These 6 cases have been 
included with the other deaths from cutaneous 
cancer 

One hundred and forty five, 30 per cent, of 
the 486 persons represented in the series had 



malignancies elsewhere in the body, about 70 
per cent of these were confined to the skin 
(Table 1 } torty-six, q per cent, of the pa 
tients gave a history of carcinoma in some 
other member of the family 

AGE, SEX, AND OCCUPATION 

The ages at the tune of first treatment are 
given in Figure I There is no significant dif 
ference in the two histological groups The 


TABLE I 1 — MULTIPLE MALIGNANT TUMORS 
GROUPED BY LOCATION SMN OR ELSEWHERE 
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TABLE U— FACTORS ArrECTI\G SIZE 
Grade I 



youngest patients in the «enes were two 20 
\ tar old miles one w ith a grade I lesion of the 
ear the other with a grade II lesion of the 
arm The oldest patient was a 94 year old 
male w ith a grade I lesion of the ear The age 
span for ftmales ranged from 29 to 90 years 
More than 75 per cent of the lesions in this 
senes occurred on persons ov cr 60 > ears of age 
\ cross analysis of age distribution by grade, 
size of lesion and location does not yield any 
striking relationships Nose and eyelid how 
ever have a larger proportion of \oungcr per 
sons than anv other locations roughlj a third 
of the cancers of the nose and a half of those 
of the evelid occurred in patients below 60 
years The age distribution and the median 
age showed no significant sex difference for 
grade I lesions the approximate median age 
was 68 and for grade II plus III, 71 years 

Three hundred and sixty nine 73 per cent 
of the lesions were on males 138 27 per cent 
on females and this ratio of approximately 3 
to 1 holds for both grades I and II plus III 
considered separately 

Occupational data were available on 304 
males with head and hand lesions and on 94 
females One hundred and sixty five, 54 per 
cent of the males bad “outdoor ’ occupations 


(farmer, laborer, carpenter teamster etc) 
an additional 9 with hand lesions had an oc 
cupation in w hich chemical or mechanical lrn 
tation might be a factor (vyelder roofer, pho 
tographer, dy c maker etc ) On the contrary 
none of the females had definite outdoor octu 
pations, and only one, a laundress had a 
possible irritative etiology for her hand lesion 
on an occupational basis Outdoor occupation 
may be a partial explanation of the higher 
incidence in males 


Lesions have been grouped by size based 
on their greatest diameter when first <een m 
the Huntington Hospital 

Table II gives the size distribution by grade 
The longer the stated duration of the legion 
the larger the median size The more malig 
nant lesions arc larger on the average ttic 
median size for grade I being 1 7 ± ce " 
meters, and that for grade II plus lit 2 

centimeters Thismav be partly explained b\ 

the more rapid growth of the more malignant 
lesions, although the longer average duration 
of grade II plus III lesions must also be con 
sidered In either event, the greater average 
size of the grade II plus III lesions a con 
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tributing factor to the higher mortality of this 
group 

Lesions which had received previous treat- 
ment before coming to the hospital averaged 
larger than untreated ones, but a part of this 
may be attnbuted to their greater a\crage 
duration 

The visibility of the lesion correlates like 
wise with si2e, sites concealed by clothing 
when grouped together, contributed a dispro 
porbonate number of the larger lesions 
The largest lesions in the senes were on the 
scalp One grade I carcinoma 30 centimeters 
m greatest diameter had never healed follow 
ing earlier excision, and ultimately proved 
fatal A 20 centimeter grade I carcinoma of 
scalp was excised m July of 1926, and patient 
was alive and well without disease in April of 
1938 

No significant relationship exists between 
the size of the tumor and the age of the 
patient 

r LOCATION AND GRADE 

The sites of predilection are the exposed 
portions of the body— the head, hands, and 
fingers— which account for 457, 90 per cent, 
of all the lesions Table III gives the relative 
frequency m the various sites analyzed by 
grade and sex The ears 26 per cent, lead m 
frequency all locations as we have subdivided 
them Hand and fingers together account for 
about 20 per cent AH of these cases occurred 
on the dorsum, none on the palm 
1 he ratio of low to high malignancy is ap 
proximatclj 3 to 1 in the various sites, the 
most notable exceptions being the ey ehd, nose, 
scalp trunk, and mastoid region, where grade 
II plus III lesions are proportionately less fre 
quent This is counterbalanced by lesions of 
the forehead temple, cheek, and malar region, 
where grade II plus III carcinomas arc rela 
tivclv more numerous 
In several sites the lesions show a preddec 
tion for one sex On the ears, mastoid region, 
and neck more than 90 per cent of the lesions 
arc on males Females hav c more lesions than 
males on scalp, ey ehd, and trunk Lesions of 
temple forehead leg, and thigh arc divided 
about equally between males and females 
The sex ratio m an> one location is roughly 
the same for grades I and II plus III 


TABLE III —RELATIVE FREQUENCE OF GRADES 
IN VARIOUS SITES SEX 
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RECURRENCE 

A lesion was considered to be recurrent only 
if complete healing was noted to have taken 
place after the original treatment There w ere 
32 recurrences in grade I lesions and 9 m 
grade II plus III Twenty five recurrent grade 
I lesions and 8 of the higher malignancy group 
had sufficiently detailed data to warrant 
further analysis, approximately 7 per cent and 
6 per cent, respectn ely (Tabic IV) Of these 
14 of the grade I and 6 of the grade II plus III 
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recurrences were pathological!} verified In 
creased anaplasia appeared only m 3 grade I 
lesions In 2 instances a report on the original 
lesion is not available and so the recurrences 
as grade II or grade III might actually repre 
sent an increase m grade Thtrt} eight per 
cent of the grade II plus III lesions had re 
cened previous treatment whereas on)} 36 
per cent of grade I lesions were previous!} 
treated This difference may be interpreted 
m one of two wa>s either that the treated 
grade II plus III lesions were all original!} 


table v-inns or appevrance of recur 

REhCES AND LATER REGIONAL MET VST AS ES 
DATED FROM ORIGINAL TREATMENT 


hoc wiihi inwi dciiel) 
Llap cd time — Grade I — 

6 months 
1 year 
l 1 ' yew 
1 ytar« 
z'» years 
3 years 
3 ,y years 

L* years 

6 j years 
j years 
7* years 
8 y ars 


R rune m 


8 


Total 

Elapsed time— Grade II p] u j Hi- 
fi months 
t year 
i 1 ' years 
a years 


*5 




it 


8 


11 


grade II or grade III at the time when they 
first reccn ed treatment, and were correspond 
ingly difficult to eradicate, or that some of 
them were originally grade I and recurred a' 
grade II or grade III b} the time the) armed 
at the Huntington Hospital 
Grade II plus III recurrences all took place 
within > ears from the time of heating after 

the original treatment, however 4 gr-de I 
lesions recurred alter a 3 year latent period 
One of these grade I recurrences (proved b) 
biopsy ) appeared more than 6 years after th-» 
original treatment and another (definite elm 
icallv but not prov cd pathologically) appeared 
more than 7 years alter complete healing fol 
lowing treatment (Table V) 

Subanalyses of factors affecting recurrence 
must be interpreted very cautiou'ly because 
of the small total number of recurrences com 
prising the series However the recurrence 
rate m grade I was higher in the larger lesions 
— n per cent for those larger than 25 cen 
timeters, 5 per cent for tbo.se 2 5 centimeters 
or less Not even tentative contusions are 
permissible in the 8 grade II plus III cases 
In correlating frequency of recurrence with 
treatment of the original lesions at the Hum 
mgton Hospital it was found that there were 
more recurrences following radium therapy 
than surgical excision n per cent as oppo e 
to 6 per cent m grade I cancers and roper cen 
as against 5 per cent in grade II plus 1 
cancers Light of the 58 tumors 14 per cen 
m grade I having previous radiation develops 
recurrences and 5 of 29 tumors 17 per cent, 
grade II plus III which are slight increases 
ov er the av erage for the grade There are n 
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TABLE \I —COMPARISON 1 OF RADIUM AND EXCISION IMTTU HEALING AND PROGNOSIS 

Grade I 


Size m cm 

Number of eases 
Excision Ridium 

lattitl healing — ** 
Excision Radnitn 

j year core — % 

Excision Radium 

Mortality rain—®'' , 
Excision Radium 

1 or less 

87 1* 

w 8z 

45 

4 3* 

t I tt> 3$ 

S 4 « 

99 8 » 

$5 a 

13 67 

* 6 to 5 

37 *5 

86 * 1 

41 9 

33 6? 

S » or more 

„ u 

70 So 

H 9 

ss 

Doubtful «« 

1> 3 

- — 

— - 

~ — 

All size* 

>1) S3 

OS 50 

S3 *.* . 

id 6» 


Grade II plus III 


Cut* poor ro January i tgjj 


enough lesions treated by roentgen ray for 
valid comparison Aaah sis by location shows 
nose, temple, trunk, and leg having recurrence 
rates more than double the group average for 
the combined grades 

Ulceration of the initial lesion was the al 
most universal rule 24 of 25 grade I and 6 of 
grade II plus III Repeated recurrences took 
place m about half of the cases If metastases 
were present at the time of treatment, local 
recurrences followed m 5 of 21 cases, 24 per 
cent, for the entire group 

Age does not appear to be a factor 

END RESULTS 

Recent therapeutic advances cannot be 
appraised, since on!) cases in which lesions 
were treated prior to January 1, 1933, are 
used in studying end results Prior to 1933 
the chief inodes of treatment in this series 
were radium (used as radon) and some form 
of evasion (either with scalpel or cautery 
knife) In the 25 > ear period covered by this 
report, the technique of radium therapy has 
varied as well as indications for its use The 
usual procedure throughout has been the sur 
face application of nearly unfiltered radon 
This often resulted m superficial regression of 
the tumor with continued growth in its deeper 
portion Pnor to 1920 the dosages were 


entircl> inadequate m the light of present 
standards At present this form of treatment 
is used onl> for superficial lesions The dunin 
ashing use of radium in sizable tumors is show n 
by the following figures 40 per cent of our 
verified cases were treated with radium be- 
tween 1912 and 1922, 12 per cent in 1923 
through 1927, and 8 per cent in the years 1928 
through 1932 When radiation is deemed ad 
visable for deeper tumors, roentgen ray ther- 
apy, because of more uniform distribution of 
the raj s, is now employ ed No general state 
ment as to dosage over this period of 3 ears 
(1912-1933) can be made because of shifting 
standards of treatment, and the occasional 
use of supplemental interstitial radiation 
w ith glass or gold radon seeds Unfortunately 
the extensive employment of roentgen radia 
tion has been a recent de\e!opment and there 
were not a sufficient number of biopsied cases 
to permit inclusion m this study 
The senes obviously includes all lesions ex 
cised, and only a small portion of those treated 
by radium since many radium treated lesions 
were never subjected to biopsy Comparison 
between the two is permissible, however, after 
correcting for size and grade The results are 
shown in Table VI where excision is seen to 
g»e a higher percentage oi mitiai healing as 
Tvell as a better prognosis m both histological 
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TABU V II VRIOUS FACTORS VI HITTING PROGNOSIS \\ VLYZED BV SIZE AND CRVDE' 
Grade I 



groups and for practical!) all sized lesions coming to the Huntington Hospital, and 87 of 
(In passing it might be pointed out that the these had had some form of radiation therapv 
table illustrates the wide discrepanc) between This does not include the numerous patients 
percentage of initial healing and true end re who treated their lesions with salves otnt 

suits when the latter are calculated con ments and other simple measures of no thera 

scrvativel) We feel that initial healing used pcutic significance Tabic VII shows the ad 
b\ itself as an indication of the results of \ erse effect of prev ious therapv on prognosis 
treatment is misleading and of less significance Table VIII demonstrates that, although the 
than is frequentlv attached to it ) Since prognosis for the entire group treated 19 li- 
nearly all ear and hind cases ha\ e been treated 1932 is better than that of the two earner 
by excision and since it might be argued that periods, this is in large part a result ol toe 
these locations carry a lower mortality and greater proportion of small lesions being 
thus balance the scales in favor of excision a treated The approximate median size 0 
comparison is made in Table VII, excluding grade I lesions in the i9i2-i92-» group was 2 3 
these sites, this again shows better results centimeters in the 19 8-1932 group it was 13 
following excision An additional fact not centimeters For grade II plus III lesions 

brought out in the table is that 10 radium difference is less pronounced, it was 2 4 cen 

failures in both histological groups were con meters in 1912-1922 and 2 2 centimeters 

verted to 5 year cures by excision whereas 1928-1932 Under these circumstances, 

only 1 excision failure was thus successfully prognosis would improve for the Iat er P 

treated by radium regardless of improvement m therapy rigu 

One hundred and forty fiv e of the individual 2 giv es the mortalitv rates by grades an s 
lesions recen ed some kind of treatment before for these periods 
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There were 38 grade 1 metastases and 28 
grade II plus III In interpreting end results, 
34 grade I metastases, 9 per cent, and 26 
grade II plus III, 20 per cent were further 
analyzed Twenty (he of this group of 60 
were pathologically pro\ed The metastases 
were to the regional nodes in all cases except 
one in which regional nodes were not men 
tioned while “liver and lung” metastases were 
reported on a death certificate In 2 of 8 


cases in which patients died of the cutaneous 
cancer and in which postmortem material is 
available to us, there were also distant metas 
tases one, a primarv tumor of the scrotum, 
had metastases to the para aortic node*, the 
second, a pnmar> tumor of the lov er leg, had 
liver metastases In addition, 3 death cer 
tificates mentioned distant metastases one, a 
carcinoma of the ear, was reported to have 
“Uvcr and lung metastases” , the second, a 
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Size IN centimeters 
ui'S J R “" -1 l.y.uc.nds, a* „l ptlmlly 


mcnt n X a thl t | hC ChcCk ’ mcdlastmal invoke 
ment, the third a carcinoma of the ear ' me 

tastascs to the brain Since in none of these 

diaanosXt " '!' clh ° d of '“’Wishing the 
diagnosis known tliev maj be taken mcrek 

elude th^'!? 8 . obs ' r ' at,0 " s One maj con 
dude that distant metastases are rare 

rectal met ° f , lhC S ,. radc 1 lc,, ° n5 slM " cd 
regional me, as m " h |hc , tas f 

the h.Vh thcm s “kcquentl> I„ 

metaS „n 1 'F' , " C> Brou P *4 .Led 

metastases on admission and rr dcveloned 

tttasis 1 1ha “hen theTe 
Table V Sr C f ltS is indicated in 

metastasize is demonstrated in Hgure a show 

metastasize m h thc S higher gSd aSCd ’T" t0 

^?*S£?Ss 

this tSencr 1 X d ever n , 0t the U grade OpS 


(Oealh nnhm lime indicated) 

Time clap etl— C 1 0 4lJ 11 plus III 

6 months 

1 >Tar ,? 1 

iK years ,6 

3 J’ears ** 7 

t'i >cars 5 7 

3 jears •* 3 

4 jears 0 

6 years ■» ° 

2 3 e 

» years J 0 

9 jears ° 0 

Total “* 

deaths and oaejosl . 


, , can “ rs "t'ch tad been treated previouslj 
would k roelas . la f' zc m ° K 'rcquentlj than 
Xu. b ,r P .' Cted ,hc Srcitcrsm of the 

l,hee k d C ,r ? a,cd Erade 1 lcs, 0l> s ™ the 
other hand when corrected for si2e metas 
tasized more than half again as frequent!} as 
the untreated group 1 

A stud} of the type of treatment given the 
origiml lesion showed 5 per cent— 15 of 28S- 
of all grade I lesions treated b> excision devel 
oping metastases subsequent!} and 7 per cent 
—4 of 54— of those treated with radium In 
grade II plus III the figures were excision, 
11 per cent and radium, 16 per cent 
Age distribution of the metastases differs in 
the two groups In the lower malignancv 
group there is a higher rate of metastasis in 
the }Ounger patients in the higher grades 
metastases seem to be independent of age 
These findings are borne out b} a further 
anal} sis correcting for size Location of the 
original lesion does not seem to pla} an im 
portant rfile except that tumors of the no>e 
and C} elid rare!} metastasize 
Ninet} five deaths were directl} attnbut 
able to epidermoid carcinomas of the skin 
This giv es a mortality of nearl} 19 per cent 
An additional 18 were not cured at the time 
of the last follow up or at the time of the 
patient’s death from other causes Of the 
deaths, 62 occurred m grade I lesions, a 16 
per cent mortaht}, and 33 in grade II plus 
III lesions, a 26 per cent mortaht} 
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One of the reasons why cutaneous carcinoma 
sometimes fails to receive the attention it de 
serves is that it is so slow in hilling, even when 
it does prove fatal Table IX shows the time 
elapsing between first visit and death m the 
89 cases treated at the Huntington Hospital 
The deaths within 6 months include 4 dying 
as a result of treatment 3 postoperative fatal 
lties, and 1 death from ery sipeias following an 
x ray treatment to a carcinoma of the ear 
The table not only shows the protracted 
course but also indicates that degree of malig- 
nancy has some bearing on the life expectancy 
m fatal cases 

In analyzing the deaths, one notes how un 
favorable most of the fatal lesions already 
were when first treated Of the 95 deaths, 6 
received no treatment at all or treatment else 
where Twenty one of the remaining 89 
already showed metastases when first seen, 
and 23 that did not metastasize were larger 
than $ centimeters Thus, at least 50 of the 
fatal cases offered little hope of cure when 
first seen 

PROGNOSIS 

It is especially difficult to investigate fac 
tors affecting prognosis in a group of elderly 
persons who have a limited life expectancy 
We have applied here the “ 5 year cure” pnn 
ciple which is an accepted standard m all 
fields of cancer investigation, but it must be 
realized that the age incidence m our series is 
considerably older than that in any other form 
of cancer, and that 25 per cent die of inter 
current disease unrelated to the shin lesion 
within a 5 > ear period Since w e have adopted 
conservative formulas for expressing the rate 
of cure and mortality , it must likewise be re 
membered that these figures are consequently 
rather less favorable than they would be in 
equivalent groups of younger persons How 
ever, a consideration of mortality and cure 
together does allow certain conclusions 

The formula that we employ for per cent 
5 year cure is as follows 

Number of syurturaXiao 

Totalises treated 

The formula for per cent mortahtj js 

Number at death* fr ra eiocerXioo 

t ' ttmber o{ 5 cum + u »™«3^iseT(iivi'ng *ud"d*»dH r 5eIthj 

irom cancer 



SIZE IN CENTIMETERS 

Ftg 4 Size of primary lesion and prognosis combined 
grades 


Calculation by this method leaves a residual 
group not presented in the tables made up 
of cases followed less than 5 years, and cases 
dead of intercurrent disease before 5 years 
As previously explained, only patients on 
whom a 5 year follow-up was possible— those 
treated prior to January 1, 1933— have been 
used m the prognosis studies, these number 
401—304 grade I and 97 grade II plus III 
Size The relationship between the size of 
the lesion at the time of first treatment, and 
prognosis, is illustrated in Figure 4, where all 
other factors except size are disregarded the 
larger the lesion, the poorer the outlook for 
cure and the greater the mortality 
Age Age docs not bear any certain relation- 
ship to prognosis Table X indicates that the 
younger patients and the very old should be 
given a more guarded prognosis, for grade I 
tumors have a worse prognosis m the younger 
age group and grade II plus III tumors m the 
older, though there is no significant increase 
in the size of the lesion m these age groups 
Grade One must consider that grade II 
plus III lesions average larger than grade 
I lesions, m comparing the prognosis of the 
two groups Figure 5 and Table XV compare 
the mortality and 5 year cure after correcting 
for the size of the lesion Grade II plus III 
lesions have a consistently less favorable out- 
iook, more pronounced m the larger lesions 
Location It might be supposed that tumors 
m certain locations would be more malignant 
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T\BI h \ -PROGNOSIS \ND \GL 
Cases prior lo January i 19.33 



than others Table \I shows nose and face rcadv been pointed out (Table VII) This 

lesions to ha\c a high mortality while hand accords well with the prognosis of recurrences, 

and finger mastoid region and neck earn a since a good many lesions receiving pnor 

low mortality \1 though it is found that the treatment were probably recurrences rather 

more fa\orable sites ha\e shghtlv smaller than out and out therapeutic failures at the 

lesions correcting for size fails to explain the time of their first \ isit here Table VII shows 

difference that the outlook after recurrence h3S taken 

One may divide locations into those in place is also graver — the 5 year cure rate in 
which cosmetic considerations play a role grade I is 15 per cent the mortalitv rate, 
cheek forehead eyelid temple malar region 62 per cent There are too few cases for 
nose and chin— and those in which cosmetic significance in grade II plus III althougn 
considerations are not of especial interest they show the same trend 
car, scalp trunk mastoid region neck leg The treatment of metastases has been mos 
scrotum arm and thigh The number of cases discouraging (Table VII) Of 34 g rade 1 
in the two groups is approximately the same, metastases, there was onl> one 5 >ear cure 
and the size distribution does not differ which followed a dissection of axillary me as 
significantly \ comparison of the prognosis tases from a lesion on the dorsum of the han 
of these two groups when considered by grade There were 29 deaths and 4 uncured a 
is shown in Table \I There is an improved time of the last follow up In grade P * 
prognosis with the group m which cosmetic III metastases there were three 5 } ear ™ 
considerations do not influence therapy in the 26 cases, all following excision o 

The graver prognosis when the lesion had affected nodes Two of the primary esi ^ 
received previous radiation therapy has al were of the leg w’lth groin metastases 
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w as ol the ear w ith cervical metastases There 
were 19 deaths, and 4 patients were followed 
for less than 5 years 

Since it has been shown that the increased 
power to metastasize is one of the charac 
tenstics of the more malignant lesions, and 
since it can be seen that metastases markedly 
increase the mortality the question naturall> 
arises as to whether the increased mortality 
rate m grade II plus III is a result solely of 
the metastases However, when all metasta 
sizing lesions have been excluded the grade 
II plus III lesions still carry the graver prog 
tiosis (Table VII) m sizes larger than 2 5 


1 Try e hundred se\ en consecutiv e cases of 
pathologically verified and graded epidermoid 
carcinoma o! the shin on 486 persons, seen at 
the Colhs P Huntington Memorial Hospital 
m the 2^ year period ending December 31, 
1936, are reviewed statistically Three hun 
dred and eighty two 75 per cent, were grade 
I, 114, 22 per Lent, were grade II, and it, 
3 per cent, v ere grade III 

2 Ninety five of the lesions were known to 
result fatally, a mortality of 19 per cent 
The size of the lesion when first treated is 
shown to influence prognosis more than any 
other factor, lesions larger than 5 centimeters 
earned an 82 per cent mortality as contrasted 
with a 7 per cent mortality for those 2 cent! 


meter or smaller Histological malignancy is 
next m importance, grade II plus III lesions 
carrying a 5 to 20 per cent greater mortality 
than the less malignant grade I lesions for any 
given size larger than 1 centimeter 

3 Other factors affecting prognosis ad 
verse]} are treatment prior to coming to the 
hospital (especially with radium or x-ray), 
and the presence of metastases at the time of 
admission Duration of the lesion or its loca- 
tion m unexposed sites are of importance only 
m so far a* they affect the size 

4 Analy sis of therapeutic results indicates 
that radium (used only as radon and largely as 
surface radiation) is less satisfactory than 
surgical excision In recent years radium 
therapy has been increasingly restricted to 
the more superficial lesions Too few proved 
cases which were treated by the roentgen ray 
are represented in this series to w arrant com 
panson 

5 Analy sis of prognosis by succeeding time 
intervals shows an improvement m outlook in 
the most recent one (1928-5932 inclusive) 
This is explained in large part by the greater 
proportion of small lesions m the latest time 
penod rather than by fundamental vmprov e 
meats m therapeutic technique It suggests 
that the best prospect for control of cancer 
of the skin, as with cancer elsewhere, lies in 
early recognition and adequate treatment 
while the lesion is still small 



STUDIES Ox\ T IHL CHEMICAL STERILIZATION OF 
SURGICAL INSTRUMENTS 


I A Bacteriological Evaluation 
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T HL disinfection of sharp implements 
b) immersion in a chemical solution 
has gradually become an established 
practice According to a recent sur 
\ \ b\ Leber and Smith 36 per cent of the 
hospitals reported the use of such a procedure 
A similar institutional census (1) would in 
dtcate that for the sterilization of scalpels 63 
per cent u<w. chemical elutions exclusively 
Because of the ease and convenience with 
which the chemical principle maj be applied 
its wide application would unquestionably be 
justified it such a method does, indeed, pro 
duce complete sterility within a reasonable 
length 0/ time Contaminated surgical mstru 
ments, however occasionally contain bacterial 
spores as well as the leas re istant vegetative 
forms Most of these spores are highly re 
sistant to destruction by chemicals The an 
thrax spore for instance is capable of sur 
viving 5 per cent phenol for a p' nod of from 
a to 40 days (24) Since all disinfectants 
operate by combining chemically with the 
protein or other constituents of the bactenal 
cell the presence of any organic matter 
diminishes the germicidal activity Therefore 
surgical instruments should constitute difficult 
objects for disinfection since they are often 
allowed to dry while covered with blood and 
etudate Is it not pertinent then, to ash 
whether the chemical agents recommended 
for this purpose have been adequately and 
appropriately tested 5 

The literature contains only meager data 
regarding the practical testing of chemical 
solutions against contaminated instruments 
Leusden and von Bremen recently compared 
boding alone with boiling in solutions of dis 
mfectant, the latter being definitely superior 

From tie Department of Bictenology and Immunology 
Temple Cntvemty School of Mediune 


Lcher and Smith and Sobernheim studied the 
action of hot solutions of soda, formalin and 
borax upon soil spores * Cold" sterilization 
however, has not been investigated in a con 
trolled or practical manner Most of the data 
upon which proprietary and non proprietary 
solutions are recommended consist of phenol 
coefficient determinations or various modifies 
tions of the Reddish germicidal test (16) The 
phenol coefficient is inadequate for testing 
undiluted surgical disinfectants Its apphe 
ability for other purposes is being questioned 
constantly (8, 11, 12), but it is especially 
inappropriate as an index of bactenal destnic 
tion in the presence of large amounts of blood 
and tissue dried upon metal 

The senes of experiments to be described 
attempts to determine the length of tune re 
quircd by selected chemical solutions to ster 
ihze knife blades heavily contaminated with 
pure cultures of bactena suspended in blood 
or exudate No standard procedure for the 
testing of surgical disinfectants has been pro- 
posed The United States Food and Drug 
Administration recommends the phenol ccet 
ficicnt method (18) Since this technique iso 
dubious value, the general pnnciple described 
in the present article might serve as a baJS 
for the formulation of a standard procedure 


Chemical solutions tesU d Many agents have 
been proposed for the chemical sterilization oi 
instruments For this study 7 solutions have 
been selected to represent as many difierenv 
tvpes of products as possible Leber an 
Smith found that phenol (alcohol nn«e) S 
to q> per cent alcohol, and varying concentta 
tions of lysol were most commonly employ to 
In addition, 3 commercial products were chose 
because of their wide usageand fundamen 
tally different compositions The institution at 
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TABLE I —NON SPORXJLATIInG SPECIES 
Shortest test interval {minutes) producing stenlity 


j Phenol | 
1 alcohol | 

Alcohol 
| 70 per cent 

Cresol 
j per cent 

Borax 

formalin 

Metaphen 
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Parker 
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1 
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(thousands) 


Staphylococcus aureus 
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u» 
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1 
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Dry 
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• 
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which these experiments were performed cm 
ploys a borax formalin mixture 
The non proprietary disinfectants are (1) 
Phenol alcohol, a 95 per cent solution m dis 
tilled water of carbolic acid meeting the re 
quirements of the United States Tood and 
Drug Administration for phenol coefficient 
testing (18) , 10 cubic centimeters of 95 per 
cent ethy 1 alcohol as a rinse ( 2} A 70 per cent 
solution of eth\l alcohol m distilled water 
(3) Five per cent cresol, compound mixture 
of cresols, U S P m distilled water (4) 


Borax formalin , a 5 per cent solution of so 
dium tetraborate m 10 per cent formalin 
Proprietary solutions are the follow mg (1) 
Metaphen germicidal solution, aqueous, x 
250° (2) Formaldehyde alcohol, Bard Park 
er formaldehyde germicide, formaldehyde 8 o 
per cent, ethyl alcohol 67 8 per cent, methyl 
aJcohoJ 93 per cent (3) Zephiran, alkyl 
dimethyl benzyl ammonium chloride, aque- 
ous, z 1000 


Bacterial species used Eight different spe 
aes were selected for stud} 
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TABLE II — SPORl/LATIN G BACILLI 
Shortest test interval (hours) producing stenlity 



\ on spornlalmg (i) Staphylococcus aure 
us a hemolv tic strain freshly isolated from an 
abscess It was positive for coagulase and 
fermented lactose and mannitol B\ the cn 
teria of Chapman ct al This is a definitely 
pathogenic type It withstood x 60 dilution 
of phenol for 5 minutes at o degrees C as 
required in the Food and Drug Admmistra 
tion phenol coefficient test {2) Escherichia 
coh, a hemolv tic strain isolated from urine 
(j) Pseudomonas pvoevanta recently recov 
ered from a case of otitis media (4) Strep 
tococcus hemolvticus Group A (Lanceficld) 
culture originating from acute conjunctivitis 
(5) Moniha albicans yeast like fungus recov 
ered from bronchial secretion of a case diag 
nosed as bronchomonihasis 
Spomlatm ? (1) B icillus anthraas, iso 

lated in 19^6 from a human case of anthrax 
Agar plate washings from an 18 day culture 
in concentration of 8So,ooo spores per cubic 
centimcttr withstood 100 degrees C for 2 but 
not for 5 minutes (2) Clostridium tetam an 
old laboratory strain The tetanus bacillus 


was chosen because its spores are unusuaffv 
resistant An 18 day agar culture in a concen 
tration of 21 million spores per cubic cent! 
meter survived 100 degrees C for 20 but not for 
30 minutes (3) Clostridium vvelchii rcantlv 
recov ered from a care of gas gangrene \n 18 
day culture with 22 million spores per cubic 
centimeter resisted 100 degrees C for ro but 
not for 15 minutes 

Tot bacterial suspensions were prepared by 
washing the agar cultures with 3 cubic centi 
meters of sterile saline solution The exception 
was Clostridium vvelchii which was grown ma 
carbohydrate free cooked, meat medium the 
non spore forming bacteria were ured as 20 to 
24 hour cultures Moniha albicans was allowed 
to grow for 5 days The spore forming bacilli 
were tested whenever a large number of spores 
had developed (7 to 10 davs) 

TFCHMCVL PROCX.DV.RES 

The ideal method for studving surgical dis 
infectants would employ implements obtained 
directlv from an operative procedure ro 
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extensive controlled experiments, however, 
this is impractical The method followed 
throughout the present experiments is m 
tended to simulate as far as possible the worst 
surgical conditions Detachable knife blades 
were immersed m mixtures of bacteria and 
blood or pus Upon removal the contaminated 
blades were exposed to the several germicides 
for definite periods of time and subcultured 
to broth for evidence of growth Both wet 
and dried blades were subjected to the test 
Preparation of blades New No 10 Bard 
Parker detachable knife blades were first 
treated to remove all trace of oil 1 They were 
then placed in a sterile petri plate and steri 
hzed m the hot air ov en 

Preparation of bacteria body fluid mixtures 
One specimen of pus, sufficient for all the 
tests, and containing no spores, was sterilized 
by heating in the water bath at 56 degrees C 
Before use it was centnfuged lightly to remove 
coarse coagula The other body fluid consisted 
of sterile citrated human blood stored for 4 or 
5 days in the ice box Four cubic centimeters 
of agar plate washings, free of dumps, were 
mixed with 6 cubic centimeters of blood or 
pus 

Density of bacteria body fluid mixtures The 
number of bacteria present markedly influ 
ences disinfectant activity (6) If, then, one 
is to duplicate a condition of extreme con 
lamination, it is necessary to know the aver 
age and greatest number of bacteria and 
spores to be found in actual purulent exudate 
Therefore, 21 consecutive routine specimens of 
pus received in the hospital laboratory were 
utilized for this purpose A blade dipped in 
the specimen was transferred to 9 cubic cen 
timeters of saline solution and thoroughly 
shaken The total bacterial count and the 
number of spores present w ere determined by 
dilution plates using infusion blood agar Du 
plicate aerobic and anaerobic plates were 
poured The sum of both plate counts was 
considered the total One specimen, consisting 
of extremely thick pus, contained an enormous 
number of bacteria, a blade count of 15 
million The average blade count was 100 000 
The greatest number of spores per blade was 

» ASJESSS Kl hrt,r Cs,mpany for ,he br * numW 


15, the average being 2 It is conceivable, of 
course, that blades which had been used upon 
a case of gas gangrene and permitted to 
dry for severed hours might contain several 
hundred spores Therefore, an attempt was 
made to use bactenal suspensions yielding 
blade counts which were far m excess of the 
figures here mentioned 
Method of performing the tests Each blade 
was aseptically removed from the petri plate 
by hooking a bent platinum needle into the 
hole of the blade After being dipped into the 
bacteria blood mixture, it was carefully low 
ered into an 85 by 15 millimeter tube containing 

5 cubic centimeters of disinfectant solution 
Each blade was placed m a separate tube of 
germicide Following the desired exposure 
the blade was removed rinsed in a tube con 
tammg 10 cubic centimeters of broth, and 
transferred at once to a second tube of broth 
where it remained throughout the period of 
incubation Rinsing was accomplished by 
shaking the blade vigorouslv m the broth 
for 5 seconds This procedure was followed 
throughout except for the phenol senes which 
received an additional rinse m 95 per cent 
alcohol, and the Zephiran blades with w'hich 2 
broth rimes were necessary to overcome bac 
tenostasis Both the rinsing and the final 
broth tubes were incubated for evidence of 
growth The length of incubation varied from 

6 to 14 days at 37 degrees C The presence of 
the metal blade frequently produced a turbid 
ity and precipitate in the broth Black sulfide 
was formed by the anaerobes As a result, all 
the broth tubes m which growth was not 
grossly evident were examined microscopically 
for the presence of bacteria 

A duplicate set of blades was treated as 
above except that, upon removal from the 
bacteria blood mixture they were dried at 37 
degrees C for 6 to 8 hours Aseptic conditions 
were maintained bv placing the blades m a 
sterile petri plate containing an ordinary glass 
slide, in such a manner that they were sup 
ported at one end by the slide At a different 
time the entire experiment was repeated, and 
m this experiment pus instead of blood was 
used as the mixture fluid All tests were con 
ducted at room temperature approximately 
27 degrees C 
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Time of exposure to the disinfectants The 
non sporulating organisms were exposed for 
i 2, 3, s, and io minutes In some 
instances it was necessary to repeat the test 
using longer exposure times The spore form 
ing bacilli were tested after intervals of 5 
15 and 20 minutes, 1248, and 18 hours in 
the case of wet blades The dried blades were 
not always cultured at the 5 minute or the 8 
hour periods 

Media employed The nutritive quality of 
the recovery medium has been shown to be of 
paramount importance in the testing of ger 
micides since an organism surviving a killing 
factor is more fastidious m its grow th require 
ments (3 13) Sabouraud s dextrose broth 
(Difco) was used for Montlia albicans beef 
infusion broth prepared according to Wnght 
for Streptococcus hemoly ticus and brain heart 
infusion broth (Difco) containing o o 0 percent 
cysteine hydrochloride for the anaerobic ba 
cilli For the remaining organisms the rccov 
ery medium consisted of Liebig s meat extract, 
o 3 per cent Difco proteose peptone 1 o per 
cent sodium chloride o 5 per cent In all 
instances 10 cubic centimeter volumes of 
broth were emplov cd 

Anaerobic technique The anaerobes CIos 
tndium tetam and Clostridium welchn were 
incubated according to the method of Weiss 
and Spaulding Luxuriant grow th is regularly 
obtained in 24 hours 

Controls The importance of and necessity 
for separating bactcnostasis from bactericidal 
power has been repeatedly emphasized (6 9 
11) The bacteriostatic abilitv of each of the 
above solutions had been determined pre 
viously under the test conditions Neverthe 
less a set of control blades was included in 
each experiment Sterile saline solution was 
substituted for the bacterial w ashings Blades 
immersed in blood were exposed to the ger 
micide and transferred to broth with the cus 
tomary rinses Each tube was then inoculated 
with o 1 cubic centimeter of a 1 10 000 dilu 
tion of the bacteria body fluid mixture being 
used 

B\ count it had been found that the num 
ber of bacteria inoculated to the control 
tubes in this manner was approximately one 
two hundredths of that present on the test 


blades In addition one member of each set 
of dned blades was placed in salt solution 
instead of germicide, and subcultured to test 
the ability of the organism to withstand drv 
mg The hemohtic streptococcus in one in 
stance, did not survn c It has been shown b\ 
Murrav and Hcadlee (7 14 15) that the 
drying process frequentlv decreases the ther 
mal resistance of bacteria 

Experimental data The accompanyang ta 
bles present the detailed data The figures 
giv cn represent the first test period at which 
the corresponding tubes failed to show growth 

CORROSION TESTS 

During the course of the experiments it 
seemed advisable to compare the corrosive 
action of the several chemical agents To be 
satisfactory for practical usage a chemical 
solution must be not onl\ germicidal but non 
corrosive as well 

Ten knife blades (oil remov ed but not pre 
viously used) were placed in each of 7 flasks 
containing 50 cubic centimeters of the re 
spective germicides For 5 weeks the flasks 
remained stoppered, during an additional 3 
weeks thev were allowed to remain open to 
the air Storage was maintained at room tern 
peraturc 

Results The crcsol borax formalin and 
Bard Parker formaldehyde solutions showed 
no evidence of corrosion after 10 weeks 
Mctaphen produced ver\ slight corrosion be 
ginning at the end of the second week which 
did not progress further 7 cphiran 93 per 
cent phenol, and 70 per cent alcohol began to 
corrode after 24 hours to 2 days \\ ith phenol 
and alcohol this became extreme in 2 weeks 
Zephiran produced extreme corrosion b\ the 
end of the sixth week 

\N VLVSIS OF STUDV 

From an examination of the accompanying 
tables it becomes obvious that the v egetative 
forms of bacteria are rapidh destrov ea m 
these chemical agents ev en w hen they are dried 
m the presence of bodv protein If one were 
dealing therefore onlv with the non «porulat 
mg cell, the chemical sterilization of w tru 
ments might be rapidly accomplished with a 
high degree of safety 
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Bacterial spores, however, are extreme!} 
resistant to phj steal and chemical factors 
When one recalls that the spore of Bacillus 
anthracis will withstand boiling for io mm 
utes, that of Clostridium welchit for 5 minutes, 
and the tetanus spore from 15 to 90 minutes 
(21), it is indeed not surprising that most of 
these chemical solutions do not stenlize spore 
contaminated blades within 18 hours The 
borax formalin and the formaldeh}de alcohol 
solutions appear to be the best spore killing 
agents Only these 2 germicides destro>ed all 
3 types of spores regularl} within 18 hours 
In this connection Scott has reported the 
superiority of formaldeh} de over phenol m 
sterilizing anaerobic cultures 

The data reveal striking evidence of vana 
tion among different species The difference in 
susceptibility of bacterial species to a single 
agent has been clearl} pointed out b> Garrod 
(5) In the present experiments, for instance, 
Zephiran was excellent for killing Staph} lo 
coccus aureus under the test conditions, but 
relatively inactive against Pseudomonas p>o 
evanea or Escherichia coll It is of some 
interest that 95 per cent phenol is a superior 
bactericidal agent for vegetative forms but 
poor as a sponcidc 

No attempt has been made to stud} the 
tendency of the different solutions to leave a 
residue on instruments after removal from the 
solution their ability to penetrate the joints 
or crevasses of hinged instruments, the effect 
of continued usage, or the liberation of lrn 
tatmg fumes These factors are subjects for 
further mv estigation 

Likewise, no consideration has been given 
to the practice regularl} followed by those 
who have adopted chemical sterilization, of 
washing the instruments before immersion in 
the disinfectant Because this desirable step 
is obviously subject to considerable \ anation, 
it ma> best be viewed as providing a wide and 
highlv desirable margin of safetv 

CONCLUSIONS 

i Four non sporulating species of bacte 
rta, 3 sporeformers, and a > east like fungus 
were exposed to 7 different chemical solutions 
wide!} used for the chemical sterilization of 
surgical instruments 


2 A practical laboratory method for test- 
ing such disinfectants m the presence of blood 
or pus is suggested 

3 With one exception the non sporulating 
organisms failed to survive an exposure longer 
than 30 minutes 

4 Bacterial spores were, on the other hand, 
highly resistant Tour of the solutions were 
not effective within the time limit used The 
formaldehyde alcohol and the borax formalin 
solutions appeared to be the best sponcidal 
agents 
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THE SIGNIFICANCE OF CEVITAMIC ACID DEFICIENCY 
IN SURGICAL PATIENTS 


JOHN \ WOIXfcR MD V ACS, and FREDERICK C HOF BEL MD, 
Chicago, Illinois 


T HE motive which ltd to the studv of 
the problem to be presented was cre- 
ated o\cr a period of \cars of close 
observation of postoperative compli 
cations It must be apparent to everv surgeon 
that frequtntlv serious postoperative compli 
cations occur \\ hich demand some sort of e\ 
planation and perhaps prevention Of these 
non healing of wounds as expressed by ens 
ceration postoperative hernia or incomplete 
disruption of a wound peritonitis from a leak 
mg suture line and non union of fractures 
take a ranking position Secondarily one mav 
also allude to hemorrhage wound infection 
disturbances m function such as delayed gas 
tro intestinal motility loss of appetite with 
increasing weakness and prostration nausea 
and vomiting, respiratory infections and the 
like 

In a communication during 1935 attention 
was called to the nutritional status of the sur 
gical patient and two elements of malnutn 
lion were stressed nameh protein deficiencv 
and avitaminosis \n intcrcxchange of ideas 
with Graham, of London finallv focused our 
attention on cevitamic and deficiencv 
Scurvy is a disease which has been recog 
mzed for mam centuries although until quite 
recently its nature was a mysterv Hippoc 
rates described it quite accuratelv It is inter 
csting to read an account of the ravages of 
scurvy m Lord ^nson s fleet during a voyage 
around the world m 1740-44 as described by 
Richard Walter chaplain on board the ‘ Cen 
t unon published in London in 1 750 In vv nt 
mg of the disease he states 

Hu* disease is likewise attended with a Grange 
dejection o( the spirits and with shivering*, tron 
Wings and with a disposition to be seized with the 
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mo->t dreadful terrors on the slightest accident In 
deed it was most remarkable in ah our reiterated 
experience of this raaladt that whatever discouraged 
our people or at any time damped their hopes never 
(ailed to add vigor to the distemper for it usually 
killed those w ho u ere m the last stages of it and con 
fined those to their hammocks who were before 
capable of some kind of duty «o that it seemed as if 
alacrity of ramd and sanguine thoughts were not 
contemptible preservations from us fatal malignity 
It often produced putrid fevers pleunsv the jaun 
dice and violent rheumatic pains and sometimes it 
occasioned an obstinate costiveness which was gen 
eralh attended b\ a difficulty of breathing and this 
was esteemed the most deadly of all scorbutic s\ nip- 
toms at other times the whole body and more es 
peciaHv the legs were subject to ulcers of the wor e 
kind attended with rotten bones and such a iuxu 
tiancv of fungous fk'h as y lelded to no remedy But 
a most extraordinary circumstance and what would 
scarcely be credible upon an single evidence is that 
the scars of wounds which had been for many years 
healed were forced open again by this virulent dis- 
temper Of this there was a remarkable instance of 
one of the invalids on board the Centurion who 
had been wounded above fifty years before at the 
battle of the Boyne for though he was cured soon 
after and had continued well for a great number of 
years paM yet on being attacked by the scurvy his 
wounds in the progress, of the disease broke out 
afresh and appeared as if they had never healed 
nav what is still more astonishing the callus of a 
broken bone which had been completely formed for a 
long time was found to hereby dissolve and the frac 
ture seemed as if it had nev er been consolidated 

This amazing report opens the door to some 
well chosen speculation such as the effect of 
excitation and fear upon cevitamic acid me- 
tabolism especialk as associated with the 
adrenal glands, also, wound healing Further 
reference mav be found concerning wound 
healing as associated with scurvy m the Medi~ 
cal and Surgical History of the War of the Re- 
bellion in which m describing the clinical pic- 
ture of scurv v it is w ntten 

This was further manifested by the indisposition 
01 wounds to heal slight scratches becoming con 
verted into indolent ulcers or affected with ery «ipelas 
74S 
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CInrt 3 B \ Mile aged 5< )cin Dngnosis cam 
noma of the rectum Bloody am] watery stools for i J? 
\ears and ! > s of 3 o pound <f v eight in pa‘t l years Home 
diet I alanced but meager Colo t my on March 2 iqyq 
and cl sure f distal loop ui Afarch 21 tqjq Ife was on 
routine ho pital di(t 'Ink the tevitami acid studies were 

bed duodenal mucosi failed to heal tn \itamm 
C deficient guinea pigs but healed promptly 
in tht control animals lhe\ also demon 
stntid 1 marked tendency to spontaneous 
formation of peptic ulcers in tht deficient am 
mals as eompared with an almost negligible 
tendency in the control inimal*. 

\\c ha\i checked the blood ascorbic acid 
levels on numerous patients and have had the 
opportunity to follow blood urine and feces 
ley els on deficient patients who Imc come to 
surgery to saturate these patients and then 
to note their wound healing In all of the 



Tig 1 Air C A a„ed 57 jeers. C astnc resection for 
perforating type of peptic ulcer Appenrvnce of wound 1 
month after operation 



Chart 4 C \ Alale aged 57 years Diagno 1 peptic 
ulcer of the posterior gastric w all History of pain and ills 
tress for 4 months with a i eight I ssof 35 pounds Almost 
daily vomiting for 4 m >nths Restricted diet and frequent 
use of bicarbonate of « >da to control pun Castnc reset 
lion with anten r lulyi anast mosis on February » 
iqjo The nbservati ns and cebione administration were 
earned on until the patient was discharged but are not in 
dicated in the chart because they were not of special inter 
est Total amount of vitamin C excreted m the stool on 
I ebruary 4 iqjq was j 75 milligrams while the blood level 
was high i 5 5 milligrams per cent and the urmarv excre 
lion for the day was 631 3a m„s 

cases to be dt cuswid the blood and urint dt 
terminations y\ert made by titration with 2*6 
dichlorophcnolindophenol the Farmer \bt 
microblood technique being used for the blood 
dt terminations 

I he usual method of saturation was to givi 
1 gram of cebione (Merck) daily Fhi» was 
giycn intravenously to ayoid errors in absorp 
tion as might be the case in y omiting gastric 
stasis and the like The cebione was mneij 
with one half gram of soda bicarbonate and 
diluted with distilled water to a yolumeot ap 
proximatclv 30 cubic centimeters just be] ore 
administering in order to reduce irritability 
in the venous system 

Our impression of the significance 01 me 
yanous blood levels is depicted in Lhart 1 
1 he highest hgure w e have found recorded on 
a patient with scurvy symptoms was 033 
milligrams per cent Therefore 
most delimit the scores from the sobnomal 
group at least for the present On the other 
hand it is entirele possible for an indm 
to hare a blood lee el considerably betas Uu 
figure and not shore semptoms of scurr-r me 
most Iihele explanation being that a 
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Chart s J K Male aged 54 v cars Diagnosis extensive 
peptic ulcer of the lesser curvature of the stomach The 
hrst ascorbic acid estimation was made i month after ad 
mittance to the hospital during w hich time he had exten 
sive alkaline therapy and restricted diet Mo operation was 
performed He excreted 7 03 milligrams of vitamin C in his 
stools on February 3 1939 at which time the blood level 
was o iS milligrams per cent and the urinary excretion for 
the day was 2 82 milligrams 

blood level is followed at a considerably later 
period by tissue changes 

This latter fact again is important in at 
tempting to define an optimum level which we 
indicate as varying from o 6 to 1 5 milligrams 
per cent The optimum and pro scurvy groups 
actually overlap more than is indicated A 
vitamin C balanced person, who because of an 
operative procedure or infection utilizing more 
vitamin C or who is deprived of a vitamin C 
intake for several davs, may have a low blood 
level, but will respond quickly to an intake of 
orange juice or pure cevitamic acid Con 
versely, a trulv subnormal person given a 
large dose of cevitamic acid will have a sudden 
elevation in the blood ascorbic acid level but 
he cannot maintain this level unless the intake 
remains high while the tissues are becoming 
saturated 

Chart 2 illustrates the blood ascorbic acid 
levels on a group of students from 19 to 30 
veirs of age In several instances markedly 
low values art indicated and histories of C 
deficient diets were obtained Otherwise, the 
list is quite representative of an\ group of 



carcinoma of the stomach History of abdominal discom 
fort for 1 year with frequent use of bicarbonate of soda 
Only occasional vomiting The patient took an average 
amount of fruit mice and did not restrict his diet notably 
Posterior gastro enterostomy was performed on March 15 
1939 

average normal individuals upon fairly bal 
anted diets The several low values are of 
note because they illustrate the tendency to 
eliminate the vitamin C containing foods 
when under economic stress 

The following case illustrates what may be 
considered the average cevitamic acid levels, 
of the ordinary surgical case and indie itts 
that a well balanced hospital or home diet will 
maintain an individual 

B V a male clinic patient $6 years of age entered 
Passavant Memorial Hospital with a diagnosis of 
carcinoma of the rectum His home diet was not 
restricted except as was necessarily due to a meagre 
family budget His original blood level was o 4 milli 
grams per cent (Chart 3) and therefore in the subnor 
mal group as we should expect but studying the 
chart we find he responded well to the vitamin C 
content of the average hospital diet so we feel that 
he did not have a tissue depletion His urmarv out 
put of vitamin C was very low at all times illustrat 
mg that he was using most of his intake to maintain 
his blood and tissue lev els There is shown the typi 
cal postoperative depression in the blood level and 
urinary output 

Patients with gastric disease in the majority 
of instances use alkalies and a very restricted 
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October 14 onl> ° 04 milligrams with a blood level of 1 so 
milligrams per cent aod a urinary excretion of jSi i 8 milli 
grams On the 17th iSth and iqth of October the stools 
contained 17 104 and o >s milligrams of v itamin C Dur 
ing this time the blood levels were high and the maximum 
daily urinary excretion was 6 j 6 45 milligrams \stensL 
1 ndicates error in the separation of the specimens of Octo 
ber 2} and 44 

diet both because the) find that the) ire 
more comfortable on that regimen and also 
beet us* the use of alkalies is the basts of most 
peptic ulcer therapcusis I herefore in this 
type of case the blood ascorbic acid le\tls arc 
Iota and there is often present a tissue dcplc 
tion The following case reports arc illus 
tntixc 

C \ a male clinic patient 57 a ears of age entered 
la avant Memorial Ho pital with a diagno 1 of 
peptic ulcer There was a historv of epigastric pain 
and distress for 4 months and a weight loss of 35 
pounds His diet was voluntarilj limited to very 
soft Wand foods and he used soda bicarbonate fre 
quenth during the daj His first blood ascorbic acid 
level ax ere o rando 13 milligrams per cent (Chart4) 
He was given a gram of cebione intravenous!) even 
day and in 3 da\ s the blood level rose to normal and 
he excreted a large percentage in the urine He was 
operated upon because of a suspicion that carcinoma 
was pre eot and approximately two thirds of the 
stomach was resected and an anterior F6Iva anasto 
mosis was done The clips were removed on the 
fourth postoperative day and his course while m the 


I XF 




Tig 1 Mr V S ngedji)ei.r ( astro «W ta «' 
cinomi of the esc phagus Vppcarancc of patient J RKmtns 
after operation Note the tanning of chest from deep* nj 
therapy appearance of gistrostom) and emaciation it 
spite gain ol l) pound in eight since perati n 

ho pital wi> quite without event The wound healed 
promptlv (Fig 1) , 

J K a male clinic pitient 54 'ear of age entered 
Passavant Memorial Ho pital with an est ^ en ? , 
large lesser curvature ulcer Uhenhrt eenhe 

a h, lorj or basing Lien on t educe of . hteud * 
teaspoonful of mustard eed dailv for 2 « eeks “ a 
cure forrheumatim Such violent «pa ms 01 ep 
gastric pain ensued that he had to take seve a 
spoonfuls of soda bicarbonate ev erv 10 to ^o miRute 
for to dajs previous to admittance to the hosp.tj 
His diet had been restricted to milk much of wtaCA 
he vomited In the hospital he was p . . 

bland diet and continuous \mphoje! drip mrougn a 
gastric Lome lube One momh later the bl»a 
ascorbic acid determination was 0045 aM0 { 
per cent (Chart 5) Ultra ingle dose ol I _gtam 1 
cebione the blood lead rose to a normal-o J _n» 
grams per cenl-and remained abose opt"OJ™ 
its during the remainder of the penod 
The unnars ontpnt on the lourth 4 eT «n« 
was started was 4 o 3 milligrams [ or “J! 4 Cas ja 
However the unnarv excretion of vitami 8 


WOUX.R, HOEBEL CEVITAMIC ACID DFriCIENCV IN SURGICAL PATIENTS 751 



Vig 3 Close up of wound and gastrostomy shown in 
Figure a to show character of wound healing 



dropped as low as 87 milligrams per 24 hours, and 
finally reached a normal escretorj level for a dail> 
dose of 1 gram of cebione (744 mgm excreted per 24 
hours) on the ninth dav after cebione was begun 
When the dailv dose of cebione was cut to Y gram 
dul) the total excretion dropped sharply whereas 
the computed absorption of % itamin C and the blood 
ascorbic acid level remained constant 

In this case the alkaline therap> was more 
rigorous and as a result the original blood level 


Chart 8 S k Male aged 6g years Diagnosis ad 
\ anced carcinoma of the cardiac end of the esophagus 
Symptoms of esophageal obstruction for 8 weeks Loss of 
25 pounds of weight in past year Stools on January 18 
iQ3<j contained o 37 milligrams vitamin C Asterisk indi 
cates error in computing dosage 

was lower than in the preceding case Also 
in this case is well illustrated the fallac> of 
taking the first high blood level to indicate 
saturation 



Chart 9 S L Male aged 50 years Diagnosis carcinoma of the middle 
third of the esophagus History of substernal pain vomiting of food and cough 
ing for 3 months Had deep radiation therapy ov er site of lesion and had had 
x ray ev idence of spread of the lesion into the hilus of the left lung Estimation 
of amounts of vitamin C in the stools showed on December ->o 1938 1 01 mdli 
grams on January 6 1939 1 o milligrams and on January 23 1939 1 01 mdli 
grams 
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tig 4 Mr I C aged 70 > cars Jejunostomy for car 
cinoma of lower third of esophagus an 1 cardia \ppeir 
anreof patient 1 month after operation 



Chart to L C Male aged o years Diagnosis caret 
noma involving the cardi >c end of the stomach and lower 
end of the esophagus Progressiv e dysphagia and v omit ing 
of 8 months duration Weight loss of approximately 40 
pounds Urinary retention upon admission to the hospital 
Jejunostomy was done on February 10 1939 



Fig S Clo c up of wound in figure 4 t» how character 
of healing 


\\ II a male clinic patient 4 vear of age en 
tcred 1 as avant Memorial Ho pital with a diagno 1 
of carcinoma of the py lone end of the stomach He 
hadsvmptom of gastric di tre s fori vear but had 
vomited onlv on several occa ions He had not re 
stneted hi diet and on the basi of hi historv we 
had reason to believe that he had a better intake of 
orange juice than the first patient with carcinoma of 
the rectum who had a blood a corbie acid level of 
o 4 milligrams per cent However his original blood 



Chartn Cl Female aged 4 years D.agnosi « 
rophy of the I la i ler Implantation of ."Til the sixth 
don lower midlioe inci ion F '.scerated p atle0 t 
astoperativ e day Resutured on March 30 W 
ter developed mtest.ml obstruction and on f 

,39 the abdomen v 35 3 j; a,n °P en 2* ,1^ a *am occurred 
ctus incision I » free adhesi >ns Healing 
romptly and w ith iut event Vstensk mdi ateS urn 
•bione w as p\ en 1 ecau c of error 
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ascorbic acid level was on milligrams per cent 
(Chart 6) Inv estigation rev ealed that he had taken 
a total of about a pound of soda bicarbonate weekly 
to control bis pain Tv, o day s after starting cebione 
the blood reached a normal level and on the seventh 
day the urinary output indicated a probable tissue 
saturation Mter operation there was a slight drop 
m unitary excretion of ascorbic acid, probably nidi 
eating a slight increase m utilization of cevitamic 
acid 

In a recent communication on the subject of 
wound disruption and postoperative hernia, 
Singleton and Blocker state “It is common 
knowledge that wound healing is delated m 
patients show mg emaciation, general debility, 
or old age, and this is especially noticeable in 
patients with cancer ” They further point 
out that of the 160 cases of disruption the) 
reviewed, 22 per cent were not accompanied 
by the local contributing factors of infection 
or hematoma but there was merely a non 
union of the wound margins 
The next few cases reported therefore, 
should have been ideal candidates for failure 
of wound healing and disruption 

A $ , a male clinic patient 72 years of age entered 
Passavant Memorial Hospital with a diagnosis of 
carcinoma of the middle third of the esophagus He 
was emaciated hav mg lo*t 40 pounds in the 3 months 
before entering the hospital His original blood 
ascorbic acid levels were o oS and o r6 milligrams per 
cent (Chart ( ) 

He was prepared with cebione m the usual manner 
and was also given what liquids high in protein and 
carbohydrate that he could still snallow, supple 
mented by intravenous glucose and salt solution A 
Spivack type gastrostomy was done through a left 
upper rectus incision He wished to be up m a wheel 
chair the next day and was allowed to do so Feed 
mgs were started through the gastrostomy tube on 
the third postoperative day the w ound edges did not 
separate and no herniation or keloid formation has 
occurred 7 months after operation (Figs 2 and 3} 
S K. a male clinic patient, aged 69 vears, entered 
Pas^avant Memorial Hospital with a diagnosis of 
advanced carcinoma of the inferior end of the esoph 
agus (Chart 8) He had symptoms of 8 weeks dura 
tion and a loss in the past of at least 25 pounds of 
weight He was similarly prepared and a Spivack 
ga^tro tom> was done He left the hospital on the 
eleventh day after operation One week later he be 
came irrational comatose, and died 2 weeks after 
being discharged 

This case is interesting because, although 
his general condition from the time we first 
saw him iv as that of a rapid downhill course 


of an advanced raalignanc) , his wound healed 
as rapidly as did that of the previous case, and 
the gastrostomy functioned perfectly up to 
the time of his death 

S L , a male patient, aged 50 entered Passavant 
Memorial Hospital with an advanced carcinoma of 
the middle third of the esophagus He had received 
radiation therapy and had early evidence of spread 
of the carcinoma into the mediastinum and hilus of 
the left lung He «as prepared in the same manner 
as the previous cases (Chart g) On the third post 
operative day a temperature elevation and chill indi 
cated infection and the next day the vound was 
opened inferior to the gastrostomy and foul pus was 
evacuated Several days later gastric secretion was 
evident in the wound The patient had persistent 
paroxysms of coughing which became slowly but 
progressively worse Despite these handicaps the 
infection cleaned up and the wound granulated in 
with remarkable rapiditv Such is entirely contrary 
to the usual course of gastrostomy wounds with the 
three complicating factors of infection, gastric secre 
tion m the w ound, and paroxy sms of severe coughing 

L C a male clinic patient 70 years of age, en 
tered Passavant Memorial Hospital with a diagnosis 
of carcinoma of the lower end of the esophagus and 
cardia He had lost 40 pounds of weight m the sev 
eral months preceding hospitalization On the first 
day in the hospital he developed urinary retention 
due to an enlarged prostate and thereafter had a 
mild urinary sep is Preparation was as m the pre 
vious cases plus a retention catheter (Chart 10) 
When his temperature leveled off below too de 
greesF a jejunostomy was performed because a gas 
trostoray was not feasible in face of the extensive 
involvement of the cardiac end of the stomach by 
carcinoma 

Besides the ease with which the wound 
healed (Figs 4 and 5), this case also inter- 
esting because of the sharp drop in the blood 
ascorbic acid levels and the urinary excretion 
of vitamin C beginning with the time that 
jejundl feedings were started, this despite in 
(ravenous cebione Experiments upon guinea 
pigs have shown that at least m that animal 
the upper intestine is one of the mam sites of 
storage of vitamin C Did the disturbance of 
jejunal ph> siologj attendant upon feedings 
directl) into its lumen cause this drop m blood 
ascorbic acid lev eP 

The question mav arise as to whether any 
cases of wound disruption have been checked 
for blood cevitamic acid levels One case that 
yye know of is reported m the literature m 
which evisceration occurred and although the 
blood ascorbic acid level had not been deter- 
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mined the autopsy findings showed other 
early evidences of scurvy We may also add 
one case of carcinoma of the esophagus with 
gastrostomy in which there was a mild wound 
infection followed by a slow but complete dis 
solution of the wound The blood ascorbic 
acid level taken after wound separation was 
o 03 milligrams per cent 

The second ca'e C L a female patient 4 jears of 
age entered Pa»savant Memorial Hospital with an 
exstrophy of the bladder for the second stage of the 
procedure of implanting the ureters into the pelvic 
colon (Chart 1 1) She eviscerated on the sixth post 
operate e da\ A blood ascorbic acid taken at the 
time of evisceration was o 16 milligrams per cent 
One gram doses of cebione were started immediately 
and the blood responded prompt!) There was a 
secondary drop which was due either to high temper 
ature the infection in the wound or to the disten 
tion causing disturbances of the intestinal ph>siol 
ogy However the wound healed firmly despite 
marked distention and stitch abscesses to complicate 
the process 


CONCLUSIONS 

1 Although at present there is no absolute 
proof of the relation of vitamin C deficiency to 
non union of wounds in humans there is con 
siderable evidence historical pathological 
experimental and clinical to giv c strong sup 
port to the theory that a relationship exist* 
and to encourage further study, particularly 
in the clinical field 

2 If the blood ascorbic acid is low and 1* 
accompanied by a history of deficient or de 
fective alimentation of foods containing vita 
min C the patient may be considered to have 
also a tissue depletion 

3 Patients deficient m vitamin C may be 
saturated by large doses of sy nthetic cevitamic 
icid administered either b\ mouth or intra 
venoush or by adequate feedings of foods 
rich in vitamin C 

4 The deficient patient cannot be consid 
ered saturated until the blood level has been 
maintained at optimal or above for a suffi 
cient period These should be verified by a 
high urinary excretion The latter can be de 
termined only when the daily intake of vita 
mm C is known 

When such determinations are not available 
the deficient patient should be saturated with 
doses of 1 gram of cevitamic acid daily for a 


period of 9 to 10 days and then maintained on 
doses of about 300 to 500 milligram* of cevi 
tamic acid daily until the wound is healed 
The patient may then be kept saturated on a 
diet including adequate vitamin C containing 
foods 

5 The excretion bv way of feces of vitamin 
C is negligible except m the presence of hyper 
motility of the small intestine or in alcoholics 

6 Vitamin C deficiency should be thought 
of and determinations made in the following 
types of patients (a) Those with a deficient 
diet — voluntary, because of low income, or 
because of a doctor s dietary orders (b) those 
taking large doses of alkalies by mouth (c) 
those with obstructive gastro intestinal le 
sions particularly at the pylorus or above, 
(d) those w ith a history of vomiting over long 
periods, (e) those with hypermotihty of the 
small intestine, and (f) syphilitics and alco 
holies 

7 After operation normal patients may 
show a drop to scurvy levels because of long 
periods of intravenous therapy without food 
by mouth because of abnormal bowel physi 
ology, and because of the increased utilization 
of vitamin C that apparently accompanies in 
fections and operative procedures 

We wish to express our appreciation to Dr Chester 

Farmer and the Division of Chemistry for their assistance 
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SWEATING FUNCTION OF TRANSPLANTED SUN 

HERBERT CO\tt \\ \f D FACS Newlorl Vwlork 


T HE regeneration of sensation m underh ing tissue-, because it resets potential 
transplanted skin has been the sub contraction and withstands ordinary cuta 
ject of recent study bv several in neous trauma and because it matches the 
vestigators The \aned findings a> adjacent skin better not only in color but also 
reported have given nse to academic discus in texture 

sion as to the type of graft in which sensation In the mam neurological studies made with 
is re established earliest and the mechanism regard to return of sensation in grafts little 
bv which the nerve supply is restored mention is made of the sweating function of 

Kredel and t v ans> 101933 J S Davis and the skin after transplantation Since the 
kitlowskt m 1934 and Lo\aI Daws in 1934 secretion of moistun. onto the surface of one 
have reported studies which show that sensa tvpe of graft would make it preferable to 
tion returns earliest and is most complete in others, a comparative stud) ol the sweating 
transplants of skin which have been moved function of the various types of skin grafts 
to their new locations bv means of pedunen has been carried out Information has been 
lated flaps Next in rate of return of sensation gathered from observations on 7^ grafts CH% 
was the whole thickness graft then the thick ■» references have been fourd in the literature 
split and finall\ the QUier Thiersch graft concerning the sweating function of trans 
Their observations showed that the rate and planted skin Kredel and Evans reported a 
degree of return of sensation are directly pro case of Phemtster s in which a xt*ot flap used 
portional to the thickness of the graft Further for reconstruction of the upp*r lip was ob 
evidence was submitted m agreement that served to sweat on!) at the upper angles ana 
the return of sensation begins at the penpherv along one border of the flap Brief retwence 
of the graft in its proximal portion progre«s was made to another case in which a pea 
ing distalh and from the sides In disagree culated flap transplanted from one ,e S ‘ 
nvnt with tfo'S'* findings is the report of other showed a few small areas °* ® 

McCarroll 101938 in which a detailed stud) its upper portion Guttman reported 00 
of $S grafts is recorded He found that in tions of the sweat test on one case 1 

thick split grafts the regeneration usuall) tissue had been transplanted from the an 

occurs simultaneous!! over the entire graft thoracic region to the hand m me » 
and that in this type of graft the return is tubed flap Became the tramplan 

more rapid than in am other The clinical sweated profusely and to the *ame egr 

importance of this academic argument lies in the skin of the thoracic wall he in err 
the necessity for the choice of a graft in which sweat glands in skin transplante ' r 
the earliest return of good sensation can be of tubed flaps retain the sweating un 


expected for covering defects where sensation 
is needed for proper function Surgical Iitera 
ture abounds with comparisons of the relative 
merits of the different free grafts of skin, 
preference being given to th'* thick split graft 
b) some authors who emphasize its ease of 
application By others the whole thickness 
graft is preftrred because it i» mov able on the 

Frjm the D*partm nt of Surgery of tbe New V ork Ho pita! 
and Cornell Med cal College 

Pe.-d b*for the Soci ty of Cm er itj Surgeons Pochest 
New Vo k, February n jqjq 
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the donor area , f 

It is at once apparent that a 1 ’"““l „f 
factors ma} influence findings in 
tbe sn eating function of the -bin O® 
non of the histological structure of 
of the donor area is of first , 

sudoriparous gland, are fere m tbe ; 
subcutaneous tissues oser some part 
bods and abundant u others B 

condition of the bed to svhich 
transplanted represents a factor ™ 
tissue, deep to the graft mas pres ent the vas- 
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TMSLT 1 —SMALL DELI’ GRAFTS 



Si?f of 

graitfd Donor 

irta — arei 


loletval 

X*«d «*»«« 



Access of fwt 
Ttaumatic wound 
Tt&umau wound 
Pilonidal slim 
| T lion dal sinus 
Carbuncle 
[ l ompound fracture 


Angioma 

Traumatic wound 


i Antrnoi tbigb 
Antenor lhl„h 


Anterior ibig) 
Animor thigh 


o Scat undeiljmj? grafts 

o Subculan ou uvwtt e*ct «1 

o beat undetlymt. ctafts 

o Sul cul.av.wds M uv avufced 

(s Scat u sue u« let graft 

Slight No underlying *e*r tissue 

o Imietlying scar tissue 

O Underlying scar tissue 

o Undeilji g scat tissue 


odilatation which accompanies diaphoresis 
Also, it seems likely that grafts which m cut 
at a level superficial to the sweat glands of 
the conum, such as the Ollier Thiersch graft, 
cannot be expected to exhibit the sweating 
function 

The sweat tests herein reported were made 
on 15 cases of small deep grafts, 22 Ollier 
lhicrsch grafts, 15 thick split grafts, r$ 
whole thickness grafts, and 8 pedunculated 
flaps The observations are shown m Tables 
I to V In all of these the thermoregulatory 
t\pe of sweating was induced b\ means of 
external heat The sweat tests were earned 
out according to the technique of Minor This 
is as follows 

The part of the body which is to be studied is urn 
fotmh painted with the following solution Iodine 
(chemically pure), 1 5 to grams castor oil, 10 
cubic centimeters absolute alcohol to ioo cubic 
centimeters 

The skin must be completely drv and dean before 
this mixture is applied Hie solution is non irritant 
and innocuous even if the entire body is painted 
However it should not be applied to tbe eyelids or 
the external genitalia After the mixture has dried, 
the skm has a greasy, dark yellowish appearance 
The painted parts arc then dusted with fine nee 
starch ponder which readily adheres to the shm 
Tbe starch should be lightly pressed into the pores 
of the skm n ith the help of a cotton pow der puS and 


all excess should be fanned away The skm so pre 
pared has a white or ivory hue 1 he moisture of the 
first sweat secreted produces an iodine >tarch re 
action At first the individual openings of the sweat 
glands appear as fine, bluish black dots resembling 
poppy seeds W ith increasing perspiration the fine 
dots enlarge gradually until they join, forming violet 
black areas At an advanced stage the excessive 
moisture drips down and, as it rinses off the mixture 
of iodine and natch, the pmk color of the sHn re 
appears The skm can be dean ed by washing with 
soap and water 

RESULTS OF SWEAT JUNCTION TESTS IN 
DIFFERENT TYPES OF CRAFTS 

Small deep grafts Of the 15 cases reported 
m Tabic I only one showed even slight sweat- 
ing This occurred in pm point fashion over a 
few of tbe larger and thicker grafts on the 
healed wounds There was, of course, no 
sweating at all ov er the epithelial scar bridging 
the grafts In all of these cases tht grafts had 
been placed on granulating surfaces which 
had been gros*l> infected The preface of 
underlying scar, and the fact that this tvpe 
of graft is cut in a cone shape so that little of 
the deeper conum containing sudoriparous 
glands is included m tht graft, explains the 
absence of sweating m this type of graft 

Offter Thiersch grafts Of these 22 grafts, 
listed in Table II, only 1 showed slight sweat 
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TABLE II —OLLIER THIERSCH GRAFTS 



ing limited to 2 very small areas In that 
case (graft No 16) all of the subcutaneous 
tissue had not been destroy ed by the burn 
and underlying scar was minimal In the 
a 1 other cases (gTafts Nos 17 to 37) all of the 
subcutaneous tissue had been excised at the 
time of operation The total absence of any 
sudoriparous glands »n the grafts or m the 
underly mg tissues explains the absence of the 
sw eating function 

Thick splil grafts Of the 15 grafts of this 
type listed m Table III onl> 2 showed an> 
sweating In 1 case (graft No 46) the thick 
split graft v, as applied to the palm of the hand 
m the technique of Lotheissen s operation for 
Dupuytrens contracture The graft was 
applied to a dean surface of health> subcu 
taneous tissue m a region abundant with 
sweat glands In the other case (graft No 5 r) 


the thick split graft was applied to the surface 
of a wound in the process of healing after a 
burn The subcutaneous tissue and some of 
the conum had survived the burn In the 13 
other cases (grafts Nos 38, 39 4 0 4 X > 4 Z » 43 
4 4 45, 47, 48 49, 50 54) ,be s “ b S‘, 
taneous tissue was excised complete!) at me 
time of operation or there was evidence ot 
excessive scar underlying the graft The re 
suits of these tests indicate that the thick 
split graft does not exercise the function 01 
sweating , . 

ff hole thickness grafts The result ol the 
sweat test in 15 whole thickness grans 
(Table IV) shows that all but owe had a posi 
tive sweating response In this case (gra ‘ 
No 59) m which the graft was located on the 
lower hp hypertrophic scar formation was 
present around and under the graft elevating 
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TABLE III -THICK SPLIT GRAFTS 
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TABLE IV -WHOLE THICKNESS GRAFTS 
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it above the surface of the skm and giving to 
it the appearance of a keloid although the 
graft itself had survived complete!) This 
under!) ing scar probabl) interfered with the 
development of the hyperemia associated 
with sweating In the ease which exhibited a 
marked degree of sweating the graft had been 
taken from the inner aspect of the arm near 
the axilla an area abundant!) supplied with 
sweat glands The results of these tests are m 
keeping with expectation based on a stud) of 
the microscopic anatomv of the skin, for the 
reason that sweat glands are known to be 
present not onl) in the subcutaneous tissue 
but also in the conum manv of them being 
transplanted with the whole thickness type of 
skm graft 

Pcduvculatid flaps In all of these S cases 
some degree of sweating was evidenced The 
transplantation of a block of skm with its 
subcutaneous tissue leaves the sweat glands 
of the transplant undisturbed except, of 
course for the fact that the nerves and blood 
vessels to the area must be rc established In 
this senes of observations no adequate infor 
matron has been gamed as to how soon after 
transplantation of skm and subcutaneous 
tissue b\ means of a pedunculated flap, the 
sweating function is reestablished, nor cm 
inference be drawn as to whether or not the 
re establishment of thesweatmgfunction must 
be preceded b\ the regeneration of sjmpa 
the tic nerves to the skm It is know n that the 
sweat glands of the skm are abundant!) 
supplied with capillar) vessels and small non 


mcdullatcd nerves which form plexuses about 
the walls of the coiled portion of the gland 
and from which terminal fibrils penetrate the 
basement membrane to end in contact with 
the secreting cells The earliest time that 
sweating was observed in this «enes (graft 
J\o 7 0 ) was 3 months This graft was located 
on the wrist of the patient Since it has been 
ob erved that sensation to pain mav return 
complctcl) asearlv as6jdavsaftertran planta 
tion of tissue bv means of a pedunculated flap 
it is possible that the regeneration of the 
regional sympathetic nerves is a nece <in 
part of the re-establishment of the sweating 
function of the flap 

SUMMARV AND CONCLUSIONS 

The results of a stud) of the sweating func 
tion of transplanted skin are reported 01 the 
7 a grafts studied whole thickness grafts and 
those transplanted bv means of pedunculated 
flaps were found to be capable of sweating 
while small, deep, Ollier Thiersch and thick 
split grafts were not 

The age of the individual apparent^ rot 
an influencing /actor 

The findings indicate that the re-estabu n 
meat of the sweating function of the skm 
depends certaml) upon the presence of sud 
onparous glands in the transplant 

This stud) gives no information on the 
question as to whether or not the sympathetic 
nerve fibers to the grafts of skm must be re 
established before the sweating function can 
take place 
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ACETYLCHOLINE AS A DIAGNOSTIC TEST IN CASES OF 
CONGENITAL MEGACOLON 

G£ZA de TAKATS MD r ACS Chicago Illinois 


T HE success of sympathectomy for 
congenital megacolon depends on 
the extent of the lesion and the state 
of the colonic musculature In a 
stud) of io patients (2) it was found that 
while some show marked muscular hypertrophy 
others come to autops) or are «een during 
laparotom) with extreme thinning out of the 
tolomcwall and a complete toss of musculature 

from the Department of Surgery t’niv ercity of III noi College 
t Moll ne anl St Jukes Hospital 


\\ hether this is a congenital defect a result 
of exhaustion and muscular decompensation 
or the nutritional effect of constant disten 
tion is difficult to sa\ But the fact remains 
that when the muscular power of the colon is 
lost no type of sy mpathectom\ can help 
Morton and Scott ha\e made an important 
contribution to the subject The) proposed 
the use of spinal anesthesia to inhibit the 
swnpathetic outflow to the colon and demon 
St rated the e\ acuation of the colon under the 





ana 2 aany injections 01 acetylcholine ice colon nuea 
slowly The rectum and sigmoid are markedly dilated The 
igmoid loop is displaced into the right upper quadrant 
There is a sharp kink at the highest point and the diameter 
of the prosimal loop is not increased The rest of the colon 
has filled as far as the middle third of the transverse colon 
is freely movable and looks normal. 
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Tig * Same colon as in Tigurt 1 45 
admin 1 tration of o 7 cubic centime te« of 
bromide subcutaneously The large b»" e »mcosal 
markedly and there is a definite evacuaUo* > T* e 
pattern of the sigmoid loop is bizarre the , ._ e t 

the appearance ol that of the upper gastm-mj t^Unal tr* 
Sympathectomy resulted in daily bowel moiew 
t drugs or cathartics 
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Spinal anesthesia has been used in some of 
our earlier cases of megacolon as a pre opera 
tive test In these anxious, undernourished 
poorh disciplined children a spinal anesthesia 
is not alw a\ s eis> to perform In 3 of our 
last cases \ve resorted to stimulating the 
pelvic parasvmpathetic outflow instead of in 
bibiting the sympathetics A three fourths 
ampule of acetylcholine bromide in children 
or one whole ampule in adults produces a 
prompt c\acuation of the barium, if muscular 
power is a\ailable One ampule contains o 1 
gram of the drug Ten milligrams of mecholyl 
arc equally useful One patient with a poor 
response showed a thin transparent membrane 
instead of a hypertrophied colon 
Following the slow instillation of banum, 
diluted with equal amounts of petrolagar, the 
first film is taken (Fig 1) Forty five minutes 
after the subcutaneous injection of acetyl- 


choline a second film is obtained (Fig 2) The 
drug is useful for evacuating the residual 
barium and for preparing the colon for opera 
tion It has been used for periods from a 
week to 10 days, twice a day, without any 
untow ard effects 

The drug is equally helpful in the treat- 
ment of postoperatrv e, paralytic ileus as ad 
vocated b\ Abel An ampule ma\ be given 
every 6 hours until gas is passed or the bow els 
have acted without an enema 

It is a pleasure to thank Dr E L Jenhinson for the 
facilities of the "V ra\ Department 
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CLINICAL SURGERY 


FROM THt R CLINIC A CUIkURGlCA 

TECHNIQUE OF GASTRIC RESECTION FOR 
GASTRODUODENAL ULCER 

ROBERTO AI ESSANDRI, M D , Rome, Ita!> 

I N preparation for the operation under dis propentoneal fat along the linea alba Besides 
cushion the patient is made to rest m bed for local anesthesia w e use regional anesthesia which 
2 da>s, and an accurate examination of is secured b\ injecting the anesthetic into the 

renal and cardiac functions is performed sheath of the rectus muscle and into the sub 

Patients with disturbances of the respirator} cutaneous tissue at a distance of 3 to 4 centi 

apparatus arc not considered m condition for meters from the linea alba We u^e a o 5 per cent 

operation until all signs of bronchial catarrh solution of nov ocain or a o 2 per cent solution of 
have disappeared We ha\e abandoned the use tutocaine about 120 to 150 cubic centimeters 
of all \accmes against eventual postoperative are sufficient 

complications inasmuch as our experience has Incision 1 he incision is \ipho umbilical and 
convinced us that preventive vaccination is use raTel> prolonged below the umbilicus (Tig 1) 

less Thorough cleansing of the teeth, theelimma Having provided for hemostasis we fix the pen 

tion of dental canes, and the extraction of de toneum to the towels so as to exclude the sub 

ca>ed roots are all essential details in pre cutaneous tissue and the shin from contact with 

operative preparation the \ iscera 

In the da>s preceding operation patients are Exploration should always be accurate, and 
placed on a light diet, essential!} of carboh} the lesser curvature should always be exam 
drates The night before the operation an enema 
is given, we never give a cathartic to our patients 
In the presence of pjloric stenosis, we do 2 gastric 
lav ages a da} on the da} s preceding the operation 
We have observed that b} so doing the stenosis is 
general!} diminished, probabl} because the mus 
culxr wall of the stomach, which is no longer dis 
tended picks up in tone and contractile power 
The operation is usually performed under local 
anesthesia preceded b> basal anesthesia Wc have 
used, with good results both “preanest Zam 
belletti” and the “dilaudid scopolamine, Knoll ’ 

These substances are first injected xy hours be 
fore operation and again a half hour before 
Usual!} camphor or a digitalis compound is also 
injected In patients with P} 1 otic stenosis, in 
those who are generall} depressed, or in \er> old 
patients a half or three quarters of a dose is 
sufficient to obtain the required results The 
patient is placed on the operating table with a 
pillow under the base of the thorax so as to ren 
der the deep organs more accessible 

lucslhcsia is produced b} infiltrating s}stem 
aticall} the shin, the subcutaneous tissue, and the 
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fi D a \nesthesu along Imn atbi and rectus muscle 
sheath 


tned even when a duodenal lesion is immediatelv 
eudent We alwavs perform resection thus 
attempting to remove the duodenal ulcer We 
fme noticed even in cases of deep ulcers penc 
trating into the surrounding organs, that it has 
been possible to renun e the ulcer complete!) with 
accurate resection Onh in rare cases in which 
the general condition (age and weakness) was 
verj poor have we abandoned the use of resection 
In the last few ) cars w c ha\ e performed radical 
resection in 90 per cent of the cases In those 
patients in whom the ulcer is particularl) deep 
we prefer to perform gastro-entcrostom) rather 
thin the palliative resection proposed b\ I in 
sterer However I am convinced that with ac 
curate dissection it is possible to free and remove 
ulcers which at first might appear to present un 
surmountable difficulties 




Fig 7 Closing and peritonization of duodenum 


The limits of resection are bounded on the left 
b) the outlet of the left gastric vein on the lesser 
curvature and on the greater curvature at a 
point corresponding to the direction of the blood 
vessels With a Kocher forceps at this point 
along the greater curvature the gastroepiploic 
ligament is opened and the left gastro-eptploic 
vein is clamped near the greater curvature After 
having applied another hemostatic clamp in a 
chosen place the blood vessel is cut Thenalinger 
is introduced across the epiploic opening into the 
posterior omental cavitv (hg .>) more heron 
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Tig if Continuous suture 
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Fi- iS ‘icromuscubr suture 

SclhaSr^'n.T' 1 " 1 “ the '«*'» "l«ch 
compTeteU ( C r ed P,n £,' h ' eTO ! to c “/' 1,u ' c 15 

blood ,££], 7 h , ™ ° m "S > h 's the .eiered 

S'«s ; toa E ssg 

on Ihe lesse? om.n “ thcr , cb ' P“H"W 'onsion 

arten which is cut (Fig 5) 35 the right ^ str,c 
•l™I U KtoL , rt r “ the duodenum This is 

ulS' in a dJSl'LarfV’iT Wo " "* 

ana\ from it tJia 1 t pvlorus never 

aiuavs keeping near the nWr r„ .u K 
possible lesion of the commo!, bile ducUs avoided 
The freeing of the posterior wall of the duodenum 



Fig 19 CIi»»in„ me<ocolic opening to complete operation 


alna\s below the ulcer proceeds from the duo- 
denum toward the p\Iorus 
Having thus freed the ulcer and without apph 
mg an intestinal clamp we resect the duodenum 
with scissors at the inferior margin of the ulcer 
and fold the stomach toward the left The duo 
denum is sutured with eparatc stitches of No 0 
catgut according to Connells method starting 
from the superior angle A second senes of in 
dividual silk stitches is applied and finally pro- 
Msion is made for pcntonization bv uniting with 
silk stitches the free margin of the peritoneum 
that invests the pancreas where it was severed 
b} the dissection of the duodenum and the 
external surface of the duodenum (Tig 6) 

Across a breach in the mesocolon obtained as 
described the first loop of the jejunum js found 
and exposed (Figs 8-1 1) The left margin of the 
mesocolic breach is fixed with silk stitches to the 
posterior surface of the stomach from the greater 
to the lesser curvature at the point where the left 
gastricarterj washgated The useofintestinaland 
stomach clamps is not indispensable 1 he anasto- 
mosis is done in a double line and precise! \ with a 
continuous seromuscular suture in silk (Fig 12 ) 
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Having completed the posterior line of suture, 
the muscular la>er of the posterior surface of the 
stomach is cut so as to expose the blood vessels 
of the submucous stratum (Figs 13, 14) With 
individual stitches of catgut the greater blood 
vessels are ligated along the posterior surface 
With the electric knife the mucosa of the stomach 
is cut and immediately after the jejunum is opened 
and a total continuous suture is made (Figs 13, 
16) 

After the suture has been completed the stom 
ach is unfolded toward the right and the mus 
cular layer is cut along the anterior surface, fol 
lowed b> hemostasis of the blood vessels of the 
submucous stratum b> means of individual 
stitches B> cutting the mucosa the portion of 
the stomach resected will be free (Fig 17) 

The complete anterior suture is done b> invert 
mg stitches in a manner similar to that used for 
the posterior suture, that is, b> first piercing the 
mucosa crossing the 2 muscular la>ers and com 
ing out through the mucosa, looping the stitch 
after the needle has come out 
Finall}, the anterior seromuscular suture is 
done as a continuous suture (Fig 18) The jeju 
num is replaced across the opening m the retro 
mesocohc space, and the right margin of the 
mesocohc breach to the anterior gastric wall is 
sutured at about a centimeter above the gastro- 
intestinal anastomosis (Fig 19) The different 
layers of the abdominal wall are then sutured 
Postoperative treatment After the operation the 
patient is directly transferred from the operating 
table to his own bed which has been brought to 
the operating room He is placed in a sitting 
posture and in a few hours rectoclj sis is begun 
The night after operation morphine and card 10- 


tomes are given The following morning gastric 
lavage is performed This is done with a Fremont 
tube, and a luke warm 2 per cent solution of bicar 
bonate of soda, in this wav a certain amount of 
blood> and ill smelling gastric residue is removed 
After this the patient can take a few sips of 
water Night gastric lavage is repeated Generali} 
2 such lavages are sufficient However, if there 
still remains a great amount of residue, further 
lavages can be done m the da}s following 

To prevent postoperative complications we 
have the patients inhale carbon dioxide A liquid 
diet is given for the first 5 da>s, milk is permitted 
on the third da} , on the sixth da} broths, soups, 
and cooked fruit are giv en The patient is allow ed 
to get up on the tenth da} 

Postoperative complications The most frequent 
complication is gastric stasis which sometimes 
lasts until the filth or sixth da> Respiratorv 
complications are frequent but not serious and I 
believe that the} are of an atelectatic nature 
rather than bronchopneumonia lesions, because, 
granted that the phv sical signs speak for broncho 
pneumonia, the rapid course of the condition and 
the rise in temperature point to an atelectatic 
lesion 

If hemostasis of the blood vessels of the gastric 
mucosa has been properly done the danger of 
hemorrhage can be completel) avoided We use 
blood transfusions ranging from 400 to 5 00 grams 
in long suffering patients and in those in poor 
ph} sical condition in order to prevent and eventu 
ally ward off operativ e shock Peritoneal compli 
cations are rare The possibilit} of sutures giving 
way is exceptional The death rate, which is 
2-3 per cent, is due almost vvhollv to respirator} 
complications 



FRACTURES OF 

Ambulator) Treatment 

ROGER 4 NDERS 0 V, M D 

I T may well be said about fractures of the 
clavicle that familiarity breeds contempt ' 
for fen bom injuries are so lightly regarded 
The willingness on thepartof most physicians 
to treat these fractures might tend to indicate that 
little shill is required and that end results are 
uniformlv good Unfortunately such is not the 
case and any illusions as to the anatomical ex 
cellence of end results will quickly be dispersed 
by a review of the final roentgenograms of any 
consecutive group of cases 

Despite achievement of bom union and resto- 
ration of function the high incidence of deformity 
and shortening convincingly demonstrates that 
current ambulatory methods do not fulfill the 
basic requirement ol an anatomical reduction 
mamtamed throughout healing 
The problem of trea tment is further complicated 
bv the increasing number of fractures of the 
clavicle occurring m adults Adult bone does not 
possess the reconstructive ability inherent m the 
growing bone of children hence with these frac 
tures in adults unsightly deformities are a persist 
ent reminder of the inadequacy of treatment A 
number of phv sicians so disappointed with results 
obtained by ambulatory treatment routinely con 
fine adult patients to bed and not a few men 
insist upon reuumbent treatment for fractures of 
the clavicle in children as well 
A simple scientific ambulant method of treat 
jwnt that actually maintains correct almement 
of the fractured clavicle throughout healing would 
be a welcome addition to the fracture technique 
not only of the genera) phisician but of the ex 
penenced bone specialist as well 

CUNIC VL AN VTOM\ 

The vulnerability of the clavicle lies not so 
much in its structure as its location representing 
as it does the only bony strut betw een the axial 
skeleton and the upper extremity A significant 
functional responsibility accompanies this impor 
tant anatomical position the action of the clavicle 
being comparable to that of the boom stick of a 
derrick 

Since the scapula has no direct bony attachment 
to the spine or thorax the sternoclavicular joint 
is a keystone center of movement for both the 


THE CLAVICLE 
by Suspension-Elevation 

I ACS, Seattle Washington 

clavicle and scapula ie the fulcrum of the 
shoulder girdle The strong ligamentous stnie 
tures around the sternoclavicular joint have led 
anatomists to believ e that the joint did not permit 
a great deal of movement This misconception 
will be quickly corrected by combined roentgeno- 
graphic and physical studies of the normal /«n«g 
shoulder Such methods wifi disclose a number of 
facts not ordinarily stressed but Useful in treat 
ment Of these 4 may be mentioned 

/ Elevation of the clavicle By shrugging the 
shoulder or reaching toward the ceding with the 
outstretched hand the clavicle can be elevated 
degrees or greater in the normal adult (Figs ia 
and b) This clavicular movement takes place 
at the sternoclavicular joint 

The scapula is attached to the outer end of the 
clavicle and must also be elevated during such a 
shrugging action The center of movement of the 
scapula depends chiefly upon the structure of both 
clavicular joints Since the acromioclavicular 
joint permits but a limited degree of motion 
scapular movement will center chieflv ujxm the 
sternoclavicular joint The ultimate position of 
the scapula depends upon various other factors 
such as the elasticity and strength of the soft 
tissues which surround it and ire attached to it 
Maximum elevation of the clavicle is more 
freelv accomplished when the shoulder girdle is 
lifted up in the neutral sagittal plane As either 
anterior or posterior shifting of the shoulder 
girdle occurs the scapular centers ol movement 
shift accordingly muscle and ligamentous tela 
tionships are altered and the degree of possible 
elevation becomes progressively more difficult 
Therefore one cannot freely obtain maximum 
elevation and maximum posterior displacement or 
the shoulder girdle at the same time 
2 inferior and posterior increment of the cla 1 fit 
Anteroposterior movement of the clavicle roust 
receive consideration when the position 01 no 
mobilization is selected Actual measurement in 
this plane again rev eah> surprising mobility of t«e 
sternoclavicular joint (Figs aa b and c) i * 
sternoclavicular joint is situated on the iront 0 
the chest anterior to the outer end of the clavicle 
Thus as the shoulder is displaced posteriorly it 
must rapidly come to lie nearer the nudline ot me 
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Fig i a left Left shoulder girdle of a normal middle 
aged male armhanginglooselyatside b Same shoulder as 
in Figure xa X ray tube, film, and spine were unchanged 
while shoulder has been actively shrugged Observe the 
striking degree of normal elevation of the outer end of the 


clavicle permitting it almost to parallel the spine This 
elevation centers at the sternoclavicular joint Observe 
that scapular movement has also centered upon both the 
sternoclavicular and acromioclavicular joints and not 
through the anatomical center of the bone 


bod> When the shoulder is shifted anteriorly, 
however, it moves away from the midline until 
the two clavicular joints are in the same frontal 
plane Further forward mov ement will then cause 
the shoulder to move inward again 

3 Rotation of the clavicle The clavicle will 
rotate in its long axis frequently to a degree per 
mitting the inferior surface to look almost directl) 
anterior (Figs 3a, b, and c) Rotatory displace 
ment in clavicular fractures may be especially 
accentuated b\ swinging the arm and shoulder 
forward and upward If fractures of the clavicle 
are being treated m bed by suspension of the arm 
in such a position, roentgenograms should be 
inspected for the presence of this type of dis 
placement 

4 Rotation of the scapula It is widely believed 
that m the act of fully abducting the arm, the 
scapula remains motionless during the first 90 
degrees and begins to rotate only when arm ab 
duction is continued above this level However, 
m most individuals scapular rotation takes place 
throughout the whole of arm abduction, approxi 
matel) one third occurring during the first 90 
degrees of arm abduction, the remaining two 
thirds taking place as arm abduction is completed 
(Figs 3a, b, and c) The resisting influence of 
muscles and ligaments about the shoulder girdle 
alter this degree and rate of scapular rotation in 
different individuals 

With fractures of the clavicle each fragment can 
be displaced with its respective joint as an axis If 
fragments are to be successfully replaced by an 


ambulatory apparatus, points of motion and ad 
justment must coincide functionally with the cen 
tersof displacement, namely, the sternoclavicular 
and acromioclavicular joints 



a b c 


Fig 3 Roentgenograms of a normal adult shoulder 
demonstrating the long range of anteroposterior movement 
of the outer end of the clav icle The x ray tube w as placed 
in the axilla w ith the arm normally abducted lateralward 
to 90 degrees A wire was extended out from the base of 
the neck o\ er the center of the shoulder at right angles, to 
the spine and parallel to the frontal plane The film was 
placed over the top of the shoulder Tube wire and film 
were held in identical positions onlj the shoulder moving 
The letters on the films indicate the direction m which the 
shoulder was moved This movement also centers at the 
sternoclavicular joint The outer end of the clavicle in the 
neutral position is shown m a As the shoulder is shifted 
posteriori) in b the outer end of the clavicle rapidly comes 
to lie nearer the midline of the spine Anterior shifting 
at c on the other hand causes the shoulder to move away 
from the midline until the two ends of the clavicle lie m 
the same frontal plane 
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Iig 3 ''houlder of a normal young male adult With 
the x ray tube and tilm unchanged the arm has been pro 
gressively abducted lateral a rd in the plane of least re 
i tame Observe that as the po ition changes the clav icle 
rotates in it long axis sulfcient to permit the inferior 
surface to look almost directly forward \lso note that 
o\cr one third of the movement of the scapula his taken 


place during the first 90 degrees of arm abduction The 
remarkable ability of the head of the humerus to glide out 
of the glenoid fo sa in this normal and uninjured shoulder 
demonstrates the fundamental importance of soft tissues 
in maintaining ‘houlder joint stability Variable elasticity 
of the soft tissues will directly alter but only moderate!} 
the degree and range of normal shoulder girdle movement 


PRINCIPLES OF TREATMENT 

Most fractures of the clav tele result from force 
transmitted through the abducted arm to the 
clavicle or from a blow directed against the 
shoulder itself The fracture line is usually oblique 
with the common site of break, in the middle third 
of the bone where the two normal curves meet 
The usual deformity namely that of the shoulder 
with attached outer fragment falling downward 
and inward has long been well understood 

The significant elements involved m reduction 
of the fractured clavicle consist of upward out 
ward and backward replacement of the shoulder 
(Figs 4a and b) Scores of methods have been 
used to accomplish this treatment 

Key and Conwell aptly state the situation as 
follows 

‘ — more than 200 different methods have been 
described and recommended for the treatment of 
fractures of the clavicle This is of course evi 
dence that w e hav e no method which is satisfactory 
to the majority of surgeons the displacement 
can be reduced by simply pulling the shoulder 
backward outward and upward, but this reduc 
tion is almost impossible to maintain in an 
ambulant patient because anv form of dressing 
or apparatus which maintains anatomic reduction 
wall be intolerant to the patient ' 


Clinical experience has mcontrovertibly con 
vanced us that the basic maneuver for successful 
reduction is elevation and that when adequate 
elevation of the shoulder is sustained the frag 
ments will be fixed yet the arm may be freely and 
painlessly moved without disturbing the fracture 
site Displacing the shoulder far posterior!}, the 
basic idea of many of the current treatments isnot 
so neecssarv when a practical method of supplying 
the desired degree of elevation is provided In 
fact with an accurate physiological means for 
immobilizing the shoulder girdle in iny desired 
position one is more and more impressed with the 
fact that frequently the best reductions will be 
had b\ merely replacing the outer fragment up to 
or slightly above the normal neutral position 
Shortening the distressful factor with most 
fractures, is doubly difficult to maintain corrected 
in the clavicle because not onh strong muscle 
contraction but the pull of gravitv on the arm 
must be overcome Experience with extremity 
fractures has proved that the effectiveness* of tnc 
traction varies directly with the coincidence oi 
the line of pull to that of the extremitv A sue 
cessful treatment must therefore be one that 
exerts traction in direct line with the long axis o 
the clavicle By the elevation of the shoulder m 
the normal sagittal body plane traction on the 
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clav lde along its long axis is accomplished SLel 
etal transfixion of the outer end of the clavicle 
or the acromion process, a means of obtaining 
traction used b> some surgeons, will rarely be 
necessary when adequate sustained elevation of 
the shoulder is available 
Optimal treatment requires (i) anatomical re 
duction (2) efficient and painless immobilization 
(3) immediate ambulation, and (4) relativelv free 
use of both arms Since elevation provides the 
principal mechanism wherebv the fracture can be 
reduced and held the problem resolves itself 
chief!) into a means of securing and maintaining 
proper elev ation 


Tig s Suspension hammock clavicle splint a and a 
Strap under well shoulder b and b Strap over well shoul 
der c and c d and d Straps crossing around lateral body 
wall e Rubber axillary hammock / Joint at shoulder 
where hammock attaches to frame of splint g Bolt at 
shoulder adjustment 1 Sternoclavicular adjustment which 
controls sliding bars j and j Anterior and posterior chest 
plates padded with sponge rubber k and k An tenor and 
posterior bars l Lateral body plate The sliding bars 
k K control the position of the hammock By elevating 
them the shoulder is elev ated by sliding them both lateral 
ly the shoulder is displaced outward by sliding the anterior 
bar laterally and bringing the posterior bar medially, the 
shoulder is displaced backward The splint is made in 3 
sizes child medium and large Since both sides are iden 
tical it is completely reversible ind fits either side of the 
body without a single change yet operates at all times on 
anatomical centers 



shoulder The pull of gravity previously a displacing factor 
is now favorably utihzed to supply lateral traction This 
action on the outer fragment further assists in correction 
of shortening 

SUSPENSION ELEV VTION 

Obv iousI) , the bon> shoulder girdle is normally 
elevated b> a lifting rather than a pushing mech 
anism Contraction of the sternocleidomastoid, 



rig 3 
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ris 6 Mrs N G a left Comminuted fracture through 
middle third of the left clavicle in a middle aged woman 
Fractures of the clavicle in adults are frequently com 
minuted with one or more loose fragments b same patient 
as in Figure 6a following immediate reduction in suspension 


hammock splint The outer fragment and shoulder ha\e 
been elevated into a position producing correct ahnement 
Control and fixation of the shoulder from the anatomical 
center or the sternoclavicular joint makes possible this 
t> pe of reduction 


trapezius levator scapular and rhomboid minor 
muscles shortens the distance between the upper 
spine and shoulder With the head and spine 
fixed these muscles lift the shoulder upward The 
phvsiologitallv correct means for securing shoulder 
elevation in clavicular fractures should utilize this 
same lifting mechanism With the patient in bed, 
suspension-elevation can be accomplished bv ad 
hesivc or flannel traction on the shoulder In the 
past there has been no means whereby the same 
principles could be utilized and still permit am 
bulation This can be accomplished however bv 
suspending a resilient compressible hammock 
under the axilla and elevating this hammock 
Such suspension-elevation to conform to anatom 
ical lines must be functional!} adjustable from 
centers ov er the clav icular joints 

SUSPENSION HAMMOCK SPLINT 

To apply the principle of suspension elevation 
successful!} we use a new ty pe of clavicular 
splint W ith this appliance it is possible to treat 
fractures of the clavicle along correct anatomical 
and physiological lines at the same time allowing 
the patient to be up and about wearing usual 
clothing and retaining use of both arms Con 
valescence is painless the splint is comfortable 
Manv patients return to work a few da}s after 
injury in fact skilled and professional workers 
havecontinued work regularly with splint in place 

The splint (Fig 5) consists of (1) a body frame 
or base and (2) a rubber suspension axillary ham 
mock The base fits comfortably and snugly to 
the patient, and from the anterior and posterior 


chest plates two sliding bars extend laterally sup- 
porting the axillary hammock These bars are 
completelv adjustable from a point over the 
sternoclavicular joint hence correct replacement 
of the shoulder to any desired position is accom 
plished along the normal axis The design of the 
base is such that the weight of the injured shoul 
der girdle is largely borne by the well shoulder 
and upper relatively immobile portion of the 
chest and back In this way undue constriction to 
respiratory movement is avoided and the support 
is more constant and stable than that derived 
from lower down on the chest or from the pelvus 
The hammock is molded to conform to the 
axilla Its special rubber composition distributes 
the weight over a large surface thus avoiding 
axillary compression Thus not only adequate 
elevation so essential for immobilization can be 
obtained and held but also both backward and 
lateral replacement is available when needed 


APPLICVTIOV OF TIIE SPLINT 
No anesthesia is necessary in most cases 
However if the patient is unduly apprehensive or 
suffering a good deal of pain a local injection o 
2 per cent procaine at the fracture site allows 
painless placement of the splint and reduction 01 
the fracture Being superficial the fracture site 
is easilv located and injection of as litue as 3 
to s cubic centimeters of procaine into the nema 

toma will usually allow painless manipulation 

W ith the patient sitting or standing the spnm 
hammock attached is fitted to the patient witfi 
the adjustment on the anterior chest plate 
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rig 7 Mr G D a, Transverse fracture through the middle third of the right 
clavicle in an adolescent boy This type of fracture usually displaced is commonly 
seen in children and adolescents b Reduced under local anesthesia with suspension 
hammock splint c Three days after reduction Normal clothing is comfortably worn 
The reduced position of fragments is maintained despite comparatively free use of 
arm Elev ation and slight posterior position of shoulder on injured side are clearly seen 


near the sternoclavicular joint It is well to pad 
all parts of the splint contacting the shin, prefer 
ably with cotton gauze pads The4 straps attached 
to the body base hold it firmly in place, i strap 
going over the well shoulder, i under the well arm 
and the 2 long straps crossing loosely around the 
body to attach to the extensions below the lateral 
body plate The well shoulder and axillary straps 
are really the fundamental fixateurs The 2 long 
straps merely assist in stabilizing the lateral body 
plate, should the appliance be converted into an 
airplane splint Reduction is accomplished by 
loosening the two bolts controlling the sliding 
bars and placing shoulder in correct position 
As was stated, elevation will be the basic 


maneuv er Sufficient elev ation should be obtained 
vet it is possible to overelevate the shoulder 
Before any patient wearing the splint is discharged, 
positive roentgenographic and physical evidence 
of bony contact must be obtained If necessary 
to place the shoulder posteriorly, the anterior 
sliding bar is lengthened and the posterior bar 
shortened Lateral replacement is obtained by 
sliding both bars outward As the arm falls out- 
ward over the hammock, the pull of its weight 
will further assist in correcting overriding 
With the desired position attained, the adjust 
ment bolts are firmly fixed and the patient is free 
to wear regular clothing, continue normal activity, 
and enjoy the use of the arm Because the weight 
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Iir 8 Mr I K a Spiral fracture of the outer third of 
the left clavicle m a young male adult Thu l a third type 
of clavicular fracture commonly encountered The patient 
i wearing a crutch splint of the standard type Ui pitethe 
fact that the plmt was fitted but the day before the dis- 
placement has reappeared b f nd result of fracture shown 
mljkure8a Patient w a placed in a su pension hammock, 
plint and the shoulder adequately controlled Note the 


satisfactory alincment with restoration of length \lthough 
the type of fracture determines to a certain degree the 
amount of callus thrown out correct reposition of fra 
ments maintained throughout healing minimizes excessive 
callus production and subsequent deformity c Patient 
vs earing the suspension hammock splint 3 weeks after 
injury In many ca es patients are able to return to certain 
types of w ork du nng conv alescence 


of the shoulder is transmitted through the splint 
to the body along the anatomical lines there is no 
tendency for the splint to slide downward hence 
the position is not lost Adjustments therefore, 
are infrequently needed 
The splint is left in place continuously for 3 
weeks or more as indicated b\ type of fracture and 



of suspension elevation la retained with controlled adjust 
ment anatomically centered over the sternoclavicular joint 
The low construction cost permits its use in lame chanty 
clinics 


rate of healing Check up roentgenograms are 
taken at intervals and any adjustments made 
The immobilizing treatment of the fractured 
clavicle is the same whether it be comminuted 
spiral transverse or compound A greenstick 
fracture with marked angulation calls first for 
manual correction The technique moreover, per 
mits alterations and additions to fit the case 
If skeletal transfixion of the outer fragment is 
desired the splint affords an evcellent means of 
both traction and countertraction the transfixion 
being fastened to rods supporting the hammock 
Burgess arm attachments can be used to con 
vert the clavicle splint into a completely adjust 
able airplane splint for the treatment of scapular 
and arm injuries as well as fractures of the 
clavicle thus retaining and utilizing the physio- 
logical principles in ambulatory treatment of 
practically all pathology in the shoulder area 
Specifically we use the base of this splint with 
attachments for (1) fractures of clavicle (2) 
icromioclavicular dislocations (3) fractures- ot 
scapula (4) fracture dislocations of shoulder (5J 
fractures of upper end of humerus and (6) ar 
ihntis periarthritis and soft tissue injuries in 
shoulder area In the rare non union ol t» 
clavicle that demands operative treatment toe 
splint can be used after operation since internal 
fixation alone is usually insuflicient 

Recapitulating the steps m reduction they are 
as follows (1) Select suitable size splint icmw 
medium large) (2) pad and fit splint to patient 
(3) reduce fracture this being accomplished largeiv 
through elevation of shoulder in normal sagittal 
plane and (4) check position with a ray 
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ilg 10 

Tit, 10 Miss F B Tracture outer third of the left 
clavicle Good bony union without deformity despite fact 
patient returned to work with splint on as a saxophonist in 
a dance orchestra Observe compactness of splint freedom 
of breasts lower chest and arms and elev ation of shoulder 
The ease of obtaining and maintaining elevation by this 
method necessitates a caution against overelev ation 

Tig ii Child sue splint Since only the molded com 
pressible rubber hammock supports the axilla elevation of 
the shoulder is well tolerated Although unable to loosen 
the hammock rocks freely, thus conforming to axillary 
contour at all times 

Fig 12 Mr A L Compression fracture of the first 


Fig 12 Tig 1 3 

lumbar vertebra and comminuted fracture of the outer 
third of the left clav lde A h> perextenston plaster jacket 
was applied after which a suspension hammock splint 
was placed on the plaster The splint is an earlier model 
When his general condition permitted patient was ambu 
latory wore usual clothing and returned home 
Fig 13 Mr R H Left acromioclavicular dislocation 3 
days after injury Patient is wearing the regular suspen 
sion hammock clavicle splint with a strap over the injured 
clavicle to hold it firmly down in normal position This 
case was immobilized as illustrated in Figure 14 but many 
of the complete dislocations are better controlled with the 
arm in wide abduction (Fig 13) The suitcase is empty 


MISTAKES IN TRFATMINT 
This method of treatment is not foolproof The 
physician must treat each case with a clear cut 
understanding of the exact mechanical objective 
desired Hurried reductions and neglected after 
care have no place in the treatment Mistakes 
occasionally seen are (1) use of wrong size splint, 
(2) improper placing of the splint, (3) inadequate 
padding under plates and straps, (4) overelevation 
of the shoulder — fracture ends must contact at all 
times (5) attempt to push the shoulder too far 
lateralward— surprisingly little if any lateral push 
is necessary (6) neglect of patient m reporting 
frequently lor examination, (7) failure to take 
repeated check-up roentgenograms, and (8) re 
moval of splint before there is good bony union 
A disadvantage with this method is the need 
of special equipment Despite the achiev ement of 
superior results and the satisfaction of having an 
appreciative patient, the added expense will tend 


to limit the field of usefulness of any treatment 
requiring individual apparatus Faced with this 
problem, we have designed an inexpensive, simple 
modification of the original splint to fulfill accu 
rately all the requirements of suspension elev a 
tion, vet modest enough in construction cost to be 
used on clinic and charity hospital cases (Fig 9) 

ADVANTAGES 

With this new approach to treatment, fractures 
of the clavicle can be both accurately reduced and 
comfortably immobilized with a minimum of time 
loss or expense to either patient or physician 
Because the principle of suspension elevation con 
trolled from the sternoclavicular joint is funda 
mentally correct, maximum results can be ex 
pected Sustained reduction, unavailable with 
most standard ambulant methods, is a significant 
feature of this treatment The patient enjoys 
immediate full ambulation, comparatively free 
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under the *trap at the point of contact with the clavicle 
Hr 15 Certain fractures of the clavicle arc best treated by suspension-elevation with 
the arm in abduction while occasionally the scry difficult case calls for continuous trac 
tion In this instance the rubber axillary hammock suppties both the countertraction 
and the suspension elevation Conversion of the clavicle splint into an airplane splint is 
accomplished through an arm attachment In addition to using this Burgess airplane 
splint for difficult cases of fractures of the clavicle it provides a treatment for scapular 
fractures fractures of the upper humerus and fracture-dislocations of the shoulder 


use of arm no constriction to breathing u<ual 
clothing painless convalescence, and a satisfac 
torv end result 

When it is necessary to confine patients to bed 
due to the presence of multiple injuries or other 
complicating factors the adv antages of treatment 
by suspension elevation may be obtained by 
placing adhesive traction on the arm with the 
arm abducted to 145 degrees Only a few pounds 
traction will be necessary based on the roentgeno 
grams and the position of the fragments The 
head of the bed may be elev ated to supply coun 
tertraction a fracture board is placed under the 
bed and a small pillow may be placed between 


Although generally considered to be a simple 
and rather unimportant fracture a check up on 
the end results of any consecutive senes of cases 
will quickly evidence the failure of usual am 
bulatory methods to immobilize properly frac 
tures of the clavicle In adults among whom the 
fracture is becoming increasingly frequent the 
deformities persist and an unsightly and unsatis 
factory end result follows 
A brief review of the functional anatomy of the 
shoulder area as obtained by living fluoroscopic 
studies reveals the primary importance of the 


sternoclavicular joint as a functional center for 
shoulder girdle motion The surprising degree of 
motion at this joint is not generally known, yet has 
an important bearing on the means of lmmobiliza 
tion of fractures of the clavicle 
A functional and anatomical approach to the 
treatment of clavicular fractures is presented 
vvherebv the principle of suspension-elevation is 
utilized A new ambulatory treatment is ad 
vanced incorporating this principle and allowing 
controlled adjustment of the fracture from points 
over the sternoclavicular and shoulder joints 
Throughout conv alescence patient is ambulatory 
comfortable permitted usual clothing and in 
many cases able to return to certain types ot work 
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CALIBRATED INTERMEDIATE SKIN GRAFTS 

EARL C PADGETT, M D , F A C S Kansas Cit), Missouri 


T HIS paper has a two-fold purpose first 
to emphasize particularly the adv antages 
of a type of skin graft which it has not 
been possible, for the writer at least, to 
cut prev lously , namely, a skin graft cut at a pre 
determined level in the last quarter of the thick 
ness of the skin, second, to present a new method 
of cutting skin grafts This method has made the 
use of a truly deep intermediate graft not only 
possible but in addition allows one to cut any type 
of sheet skin graft proficiently and at a uniform 
depth 

PERTINENT PROPERTIES OF TIIIN AND 
THICK SKIN GRAFTS 

Using my own cases for material for the pur 
pose of orientation, it would seem pertinent to re- 
view briefly certain properties of the 2 types of 
skin grafts which in my work have proved the 
most useful, namely, the thin or superficial inter 
mediate graft (2, 4, 5) and the full thickness skin 
graft (1, 3, 4, s, 7) On checking the skin graft 
operations I have performed up to 1938, 1 found 
that there were 386 of the thin or superficial inter 
mediate tyqie and 369 of the so called full thick 
ness variety As my experience grew, however, I 
found that a decreasing percentage of the full 
thickness skin grafts were being applied 
The results in so far as contracture, appearance, 
and percentage of “take” are concerned following 
skin grafting operations in general are largely de 
pendent upon the relativ e thinness or thickness of 
the grafts The underlying base on which a skin 
graft is placed tends to contract in direct propor 
tion to the thinness of the graft aside from certain 
anatomical factors which may be such that a base 
is formed which prevents contracture (Fig 1) 
The final appearance tends away from that of nor 
mal skin more or less proportionate to the relative 
thinness of the graft That is, a full thickness 
graft most nearly approaches that of normal skm 
in appearance (Fig 2) While a thin skin graft 
will “take” under proper conditions in nearly 95 
per cent of instances on a granulating surface and 
even in a higher percentage on a clean raw surface 
(Figs 3 and 4), only on clean raw surfaces is it 
wise to attempt to get a “take” with a full thick- 

„ Delivered before the Western Surgical Association Denver 
Colorado December 2 1938 

From the Department of Surgery of the University of Kansas 
School of Medicine 


ness skin graft, and even then on concave and 
uneven surfaces one runs from a 20 to 30 per cent 
chance of not being able to secure an adequate 
“take ” 

Thin or superficial intermediate skin grafts of 
large size may be obtained easily with relativ elv 
little damage to the area from which they are cut 
If correctly used on surfaces where weight bearing 
or repeated trauma are not factors, such a graft 
may give sufficient protection As a general rule, 
the operation can be done quickly The donor 
area heals rapidly from the base and one can re 
take another graft from the newly formed skin 
after 3 or 4 weeks if necessary The postoperative 
dressing period is usually short — from 10 days to 
2 weeks Thus, the correct application of the 
thinner tvpe of graft sometimes offers a method 
which in 1 or 2 operations wall correct functionally 
a considerable contractural deformity, or ade 
quately cov er a raw area of considerable size The 
opposite side of the story concerning the thinner 
graft is that the appearance is not always satis 
factory , contraction tends toward maximum and 
protection may not be sufficient 

The main adv antage of the full thickness skin 
graft, if one can obtain a perfect “take” of the 
graft, is that the final result both as to function 



1 Ectropion of the eje before operation and 3 
™n£ S ,u f ? r ? p Pi' ca,l0n of the *kui graft These photo 
th | ““I® 1 ' thin skm graft will contract 
unless the base is firm This graft was 2 A by 3 A inches 

tb h ™, WaS apP J‘u d T r a stent and stl11 after contracting 
the area covered by the graft was only i# by i'A inches 
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hg 3 This photograph sho> show near a full thickness 
Lin graft will assume the appearance of normal sLin after 
it is tran planted This girl had a large port wine stain 
< v enng one half of her face w hich had been ov enrradiated 
causm* itching scalmess and telangiectasis The whole 
area was excised and a full thickness skin graft was 
nplied In this particular case w cot tamed a good take 
I the graft in spite of the fact that a full thickness graft 
takes tn only about to per cent of the cases At the 
present time we would correct such a condition 1 y means 
f a deep intermediate skin graft 

and appearance is the best that can be obtained 
(Fig 5; However some superficial loss from 
blistering and deep loss from focal areas of necrosis 
is often a feature Depending upon the extent 
and depth of the damage the final appearance 
and alleviation of the functional disability become 
endangered A full thickness skin graft wall give 
good protection and tends to dev clop fairlv plenti 
ful subcutaneous tissue Charactcnsticallv espe 




I ig 3 This is an example before and 3 moiths after 
operation of a rather severe contracture of the axilla which 
was corrected by means of cross-cutting removing the 
•car and applying a skin graft as thick a* coul I be cut 
with the large knife 

ciallj if there be considerable blistering and areas 
of focal necrosis the postoperativ e dressing period 
is prolonged ov er an interval of from 3 to 3 weeks 
Finally Uis necessary to draw together and to su 
lure the skin edges of the defect which has been 
produced by the removal of a full thickness skin 
graft 


SM\ FLAPS 

Although somewhat beside the point a word 
concerning the uses of skin flaps can hardlv be 
omitted, as their merits and demerits must as a 
rule be contrasted with those of skin grafts when 
the method of reconstruction is selected For the 



Fig 4 Method of covering a large raw area with thm 
skin grafts following a severe burn \t such a tune one 
is only attempting to resurface the granulating area -vt 
a future date the contracture may be crosscut ana a 
thicker graft applied Photographs show the boy 3 

after he was burned above and at the time he was allowed 

to leave the hospital left For a number of weeks be was 
very sick with a high fever and was comatose He naaa 
rather severe nephritis w hich gradually cleared up Tatient 
was advised to return in a or 3 months after hts general 
health had improved for correction of a moderate amouni 
of contracture of his legs and arms 
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Tig s 1 hotographs showing complete w ebbing betw cen 
the second and third fingers of both hands a Ventral 
vievs b dorsal view c Photograph of the fingers about 
2 months after correction by the application of full thick 
ness skin grafts between the fingers This webbing was 
corrected in one operation b> this method 


building of organs a skin flap has no competition 
when requiring thickness, for filling a depression 
in the soft tissues, for building a part requiring 2 
soft, pliable, epithelial surfaces and some thick 
ness, and as a direct cov ering for tendons, bones 
and cartilages, especially if considerable trauma 
must be withstood (Fig 6, a b, c, and d) But 
when a simple surface epithelial covering is the 
only indication and the blood supply of the base 
is sufficient, I hav e as a rule selected the appropn 
ate skin graft believ ing that it will give the most 
acceptable result 

CYLIB RATED INTERMEDIATE SKIN GRAFTS 
About a decade ago Blair and Brown, in an 
effort to combine the advantageous qualities of 
the thin razor graft with that of the full thickness 
graft, presented a skin graft alleged to transect 
the uppermost 25 to 75 per cent of the skin This 
graft they designated as the “split” skin graft (1) 
and represented a definite step forward However, 
I was never able to cut the graft without consider 
able variation as to thickness and size 
It occurred to me after observing the advantages 
of the “split” graft that if one could cut a uniform 
graft at a level below that suggested by Blair and 
Brown and yet keep above the lowermost limits of 
the conum, such a graft would have desirable 



qualities not y et obtainable The ideal graft for 
many purposes should be directed toward getting 
a graft of such thinness as to assure successful 
transplantation, leave the donor site capable of 
spontaneous regeneration, and yet of such thick 
ness as to afford adequate protection, minimum 
contraction, and at the same time match the Sur 
rounding skin relatively satisfactorily in so far as 
texture and color are concerned Furthermore, I 
was of the opinion that if one could \ ary the thick- 
ness of the graft at will, depending upon the region 
to which it was to be applied and the lesion which 
it dimed to correct, it might prove desirable for 
various lesions in different locations to lean toward 
thinness or thickness as indicated And again, it 
was my belief that according to the age of the 
patient and the particular region from which the 
skin was to be removed, a variation in thickness 
might be desirable, as it is well known, that the 
skm of children is thinner than that of adults, and 
that the skin in certain regions varies, as for in 
stance, the skin on the inner thigh of a woman is 
thinner than that of the outer thigh Moreover, 
for certain lesions it was evident that if one could 
remove the skin from any area of the body such as 
the chest, the back, or over the ribs, certain areas 
could be resurfaced in a way not possible by the 
use of the methods commonly practiced 





frig t> a I hoto"raph of an electrical burn of the plantar 
surface of the foot which destrojed the skin and sub- 
cutaneous tissue over the internal metatarsal bone about 
one half of the bottom of the foot, most of the inner por 
Uon of the foot and one half of the external lengthwise 
half of the metatarsal bone of the foot In this case a flap 
from the opposite leg was transplanted o er the area to 
give a subcutaneous pad and so that the foot v ould stand 
the trauma to which it w ould be subjected b Photograph 


of the foot 2 months after correction c The palm of the 
hand was torn ofl in the cog wheels of a printing pres 
When the hand was opened the destruction of Ihe sou 
tissues was such that the flexor tendons of the fingers were 
laid bare It was therefore decided to u<e a skin nap 
from the abdomen to cover the bare tendons Miaou a 
the skin flap was a little thick the function of the hand 
is normal d Photograph show mg the result alter cor 


But to cut a graft such as I had in mind entailed 
mechanical problems The ordinary skin graft 
knife was found to be inadequate Aside from the 
difficulties encountered in its application in rela 
tiontoanatomicallocation age and sex of patient, 
the most formidable objection was the inability to 
cut a uniform sheet of skin at a predetermined 
level with an} mechanical precision 

THE DERMATOME 

With these ideas in mmd it occurred to me that 
if one could draw the skin to a smooth surface and 
hold it in some manner it could be cut in a sheet 
of uniform thickness and of a thickness previously 


decided upon b> passing the knife through the 
skin at a definite distance from the surface in 
other words truly an accurately calibrated 
dermatome , 

In 1030 I carried this conception to a mecnam 
cal engineer and enlisted his aid to see if I cou “* 
overcome the mechanical difficulties of the prob- 
lem From 1930 to 1937 a more or less desui 
tory fashion several different mechanisms were 
discussed constructed tried out, and discarded 
as not being workable or practical Finally las 
tenmg the skin to a smooth surface with cement 
or adhesive so that the skin would be held firmly 
to a longitudinally level surface was tried 
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Fig 7 Adhesive cement is applied to both the drum 
and the skin The photograph show s the machine w orkmg 
alonj, cutting the skin from the abdomen in a perfect 
sheet This skin graft is to be used to correct the axillary 
contracture shown in the photograph In the second 
photograph the sheet of skin is being pulled away from the 
drum with hemostats It will be noted that the sheet is 
the same size as the drum and that it is a perfect rectangular 
shape of uniform thickness 

Fig 8 The dermatome standing on its rack A Support 
of drum B screw calibrated to 002 of an inch for each hue 
on the head of the screw The screw mav be turned w itb 
a screw driver or with the thumb and forefinger C A tube 
with a round shaft inside into which the calibrating screw 
turns which raises C the holder for the knife blade A 
similar screw is on the opposite side with a duplicate of the 
same mechanism so that the knife blade mav be raised or 
lowered at each side The knife blade is draw n to the drum 
in the zero position and moved away from the drum by the 
double caliDrating screws to determine the thickness of the 
graft to be cut This proi lsion is necessary but one has to 
reset the knife after each honing or grinding of the knife 
blade as this changes the distance of the knife blade from 
the drum G is the handle by which the shaft is worked 
backward and forward by hand as shown in Figure 7 D is the 
knurled handle which is held in the opposite hand to rotate 
the dtum as the knife holder or knife is turned around the 
drum F is the base of the rack on which the dermatome 
rests when placing the adhesiv e on the drum w hen placing 
the knife blade in position or when the skin is being pulled 
away from the drum 

The dermatome is essentially a drum like skin holder 
with a shaft passing through a hand holder which is the 
means of rotating the drum on the shaft and permits re 
ciprocation of the shaft relatn e thereto with a knife bhde 

A mechanism consisting principally of a drum 
with a movable knife fixed at a definite dis 
tance from the drum was constructed It was 
found that it was possible with the greatest facility 
and ease to remo\ e a sheet of skin as latge as the 
drum, or 4^ by 8 inches (Fig 7) or smaller to cut 
it absolutely uniform in thickness, and that the 
thickness could be varied as described by turning 
a calibrating mechanism which varied the dis 
tance of the knife from the drum in a predeter 
mined fashion Furthermore, it was found that 
the graft could be cut to pattern, if one wished, 




held by a. supporting frame passed through spaced beatings 
to support the shaft In the arms of the knife frame is a 
calibrating mechanism so that the distance of the knife 
blade can be set aw'av from the drum at a predetermined 
distance The principle of the dermatome is that the skin 
surface of the determined skin graft is held m contact with 
the drum while a knife blade transects the determined 
graft at a fixed distance from the drum thereby severing 
the graft from its bed at a uniform lev el throughout 

by nullify mg the adhesiv e properties of the cement 
by painting out the area not to be removed with 
a solution of talc and ether This solution pre 
vents adherence of the skin to the drum During 
the summer of 1938 the final model was worked 
out which, although embodying the fundamental 
idea of bringing the skm to a smooth surface, con 
tamed several very definite improvements which 
have greatly facilitated the use of the machine 
(Fig 8) 

Since the perfection of the dermatome m 1938 
I have had occasion to employ 83 calibrated 
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I iC O a an J b Sections of Thiersch skin grafts c and d Sections of split skin grafts 
ho i mg variation in thickness X 16 

a Thiersch graft cut from outer thigh adult male about oio of an inch in thickness 
t i, millimeter) b Upper section Thiersch graft cut from outer thigh of male age 
S years about 007 of an inch in thickness ( 18 millimeter) Lover section Thiersch 
graft cut from outer thigh of male about o 10 of an inch in thickness ( a 3 millimeter) 
c ‘'plit graft cut from ojter thigh of adult male shows variation from 010 of an inch 
(upper) ( millimeter) to 014 of an inch (lower) ( 46 millimeter) in thickness same 

graft d Split graft cut from outer thigh of adult male shows variation from 010 1 
an inch ( 2, millimeter) to 01S of an inch ( 46 millimeter) in thickness same graft 







kig 10 Sections of typical plit skin grafts X16 

a Split sUn graft from outer thigh of an adult male thickness about ora of an 
inch ( 3 millimeter) at maximum b Split skin graft cut from outer thigh of boy ace 
9 years thickness about 013 of an inch (35 millimeter) to 014 of an inch ( 36 milli 
meter) c 'Split skin graft cut from inner thi"h of a fat woman thickness about 013 
of an inch ( 33 millimeter) to 014 of an inch ( 36 millimeter) at maximum d Split 
sLin graft from outer tbi„h of young adult male thickness about 013 of an inch ( 33 
millimeter) to 014 of an inch ( 36 millimeter) at maximum 
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fig is Sections of thick calibrated skin grafts X16 

a Graitcutfrom abdomen of boy 8yearsold about 020 of an inch ( s millimeter) in 
thickness b Graft cut from abdomen of woman ape 60 J ears pregnant previously 
a tout a 1$ of an inch ( 6j millimeter) in thickness c Graft of male age 14 years cut 
from abdomen about oi 3 of an inch ( 63 millimeter) in thickness d Craft of male 
a„t 65 sears cut from th»„h about ojo of an inch ( 76 millimeter) in thickness 



Fig 14 Photograph of a granulating wound caused bv 
a severe burn of the thighs the knees the upper legs and 
popliteal spaces The area involved both the extensor an 1 
the medial surfaces of both legs To correct this area 
I operations were involved In the first operation 744 
square centimeters of skin were removed from the upper 
chest and anterior abdominal w all This amount of sun 
Covered about one half of the denuded area but ne con 
sidered it about all he could stand at 1 operation Three 
■weeks later at a second operation 781 square centimeters 
of skin were removed from the same areas By that time 
the subepithelial cells had caused regeneration This allowed us to resurface his legs in 2 operations 
This is the type of case in which formerly death resulted very often because it was impossible to cm 
enough skin from the back and abdomen to cover the lower extremities This w as particularly true 
if the patient was a baby or was emaciated In the second photograph are shown the denuded areas 
about 10 days after the first operation. 
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Fig is In this boy 2 operations were necessary The 
granulating areas w ere first co\ cred by thin calibrated skin 
grafts 01 2 of an inch in thickness and he w as allowed to go 
home After several months he came back with a certain 
amount of contracture in the popliteal space At this time 
we had a healed field in which to w ork After cross-cutting 
the scars moderately thick calibrated skin grafts oi8ofan 
inch in thickness were cut from the abdomen and applied 
over the denuded areas The lateral and posterior Mews 
of leg show the functional result about 3 months after the 
second operation 


grafts I found that I could cut skin at any pre 
determined, uniform depth and thatit was possible 
to cut consistent!} at a depth of 75 to 95 per cent 
of the thickness of the skin, a deep intermediate 
graft which previously I had not been able to cut 
accurately 1 It was also found that the dermatome 
was equally useful in cutting thinner grafts of 
almost any predetermined thickness, even as thin 
as 00S of an inch in thickness The dermatone 
nas found to be particularly useful in cutting 
various thicknesses of superficial intermediate 
skin grafts 


1 » €0 11 11 *o bo absolutely accurate in percentage depth it 
to incise the skin vertical la os surface to judge the thickness 
the skin before setting the calibrating mechanism o[ the dermatome 



Tig 16 Example of obliterated eye socket which was 
grafted using a large stent about which a calibrated inter 
mediate skin graft was draped 024 of an inch in thickness 
Although the contracture is considerable m such cases 
room was left for an artificial eye The photographs show 
the skin graft in socket and the result with an artificial eye 
in place 


VARYING THICKNESS 

In an adult when the main indication was one of 
resurfacing a granulating areausually thegraft was 
cut from 010 of an inch, or 25 millimeter to 014 
of an inch, or 36 millimeter, m thickness (Figs 9 
to 13) When a clean raw surface was to be covered 
tnd the indication was one in which the appearance 
was a prime factor or it w as essential to hav e mini 
mal contracture, ordmaril} the grafts were cut 
from 022 of an inch, or 56 millimeter, to 028 
of an inch or 71 millimeter It was found that at 
this thickness sufficient subepithehal elements re 
mained in the base for early regeneration When 
maximum appearance or minimum contracture 
were not such clear cut indications and the cer 
taint} of “take’ seemed to rank relatively high 
m the balancing of the essential factors, the grafts 
usually were cut between 016 of an inch, or 41 
millimeter, to 020 of an inch, or 5 millimeter in 
thickness Observations were made on the thick- 
ness of the skin m varving locations and in both 
sexes 

In a woman sometimes after repeated pregnan 
cies if the skin over the abdomen, the inner thigh, or 
the inner upper arm is removed it a level of 0x8 
of an inch ( 46 millimeter) to 020 of an inch ( 5 
millimeter) all of the subepithehal elements will 
be remov ed The variation in the thickness of the 
skin in vanous locations varied in the male but 
not to as great an extent as in the female Com- 
cidently, while making these observations on the 
thickness of adult skin, children were being oper 
ated upon and their skin thickness was checked 
In a young child 6 years of age for instance, if one 
cuts a graft from the abdomen of as little thick 
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Fig 17 Photograph of boy who had a marked fixation of hi* arm to his chest nail 
due lo an old heavy scat a Anterior view b Posterior view The scar and granu 
lations were excised The arm was hyperextended leaving a very large denuded area 
from the elbov to the lower nb region Calibrated skin grafts of deep intermediate 
thickness uere taken from both thighs and applied to the raw area four drums of 
skmnereused In this case the grafts were 018 of an inch in thickness csndd Show 
the result about 1 weeks later e and f Show the result 1 jear after the grafts were 
apphel 


ness as 014 of an inch ( 36 millimeter) to 016 of inch (3 millimeter) in thickness When the C, “ 
an inch ( 4 millimeter) he maj remove all of the is about 12 to 14 years of age one cannot cu 
subepithehal elements of the skin and healing will lower than 016 of an inch (41 millimeter; 
be by secondary intention When a calibrated 018 of an inch ( 46 millimeter) in thickness 
graft is remov ed from a baby 2 or 3 months old to . , . N CUT BV v ARIO us methods 

leav e sufficient epithelial elements in the bed for comparison of sun cut ire 
regeneration one can hardly cut the graft more Comcidently with the cutting of a 03110 . 

than 010 of an inch ( 25 millimeter) to 012 of an skin graft a Thiersch graft and a split gra 
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Tig 18 Example of a patient who hid a fixation of his arm to the chest Pinpoint 
grafts had been applied b> another surgeon At the tune the photograph was taken 
healing had occurred but he could not extend his arm In this case the scar w as cross 
cut and a skin graft of deep intermediate thickness 024 of an inch w as applied to 
the axilla He also had a contracture in the elbow region which does not show in the 
first photograph but the area which was grafted shows in the final photograph right 
which was taken 4 months after the operation 



Tig iq Photograph of patient with marked cicatricial contracture of the lower 
mental region the neck the upper chest the right axilla and the right elbow region 
Three operations were necessary to correct this deformity and deep intermediate skin 
grafts 018 of an inch in thickness were used to correct the contractures At each oper 
ation good takes occurred but there w as a certain amount of subsequent contracture 
The photographs show patient before operative procedures were instituted and 4 
months after the last operation 
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I lg ?o 1 hotoj,raph of patient who had a large marked 
scar on the leg and a cicatricial contracture of the popliteal 
space with a scar on the inner side of the malleolus which 
pulled the foot into a positnn of \arus \f ter the scar was 
removed and the area split lengthwise of the leg to release 
the contracture 3 large skin grafts 024 of an inch in thick 
ness were removed from the abdomen and thigh and were 
placed from the region of the os calcis to about 3 inches 
above the knee in the posterior region The scar on the 
malleolus also was excised to correct the varus The idea 
here was to open up all contractures and to resurface the 
popliteal space This was done in one operation The 
photographs show the scar and the result 1 year after skin 
grafts were applied The burn had occurred 1 jea*x before 
we saw him 

in the routine manner usually from the thigh 
and a full thickness graft cut with the scalpel were 
removed from each patient About 100 sections 
were obtained from patients of various ages 
These were carefully cross sectioned at as nearlv 
right angles to the skin surface as possible after 
fixation and their relative thickness compared 
with the known thickness of the calibrated skin 
grafts 

CLASSIFICATIOV 

From this microscopic study of skin grafts cut 
by all methods by the writer a reclassification of 
sheet skin grafts into 4 tvpes has been evolved 
(») Thiersch 1 (2) superficial intermediate (Blair 
et al) to of the skin depth (3) deep mterme 
diate 75 to 95 per cent of the skin depth and 
(4) full thickness 

The following conclusions were reached (1) 
The Thiersch graft is cut at a thickness of about 
00S of an inch ( 2 millimeter) to 010 of an inch 
( 25 millimeter) in thickness (Fig 9) (2) The 

split ’ graft or superficial intermediate skin graft 

Tb 


fig 2 1 I holograph of boy with cicatrix of the leg for 
which deep intermediate skin grafts were applied The 
second photograph show s patient 3 weeks after skin graft 
were applied 

as cut with the large knife, is usually from on 
of an inch ( 3 millimeter) to 020 of an inch (> 
millimeter) (Figs 9 and 10) (3) The deep inter 
mediate graft which is cut with the dermatome 
and may be predetermined is from 022 of an inch 
( 6 millimeter) to 030 of an inch ( 76 millimeter) 
in thickness (4) A full thickness skin graft in an 
adult according to our sections varies in thickness 
from about 032 of an inch ( 8 millimeter) to 045 
of an inch (x 14 millimeters) (Fig ri) 

Any and all of these grafts obviously can be cut 
more proficiently' with the dermatome than by an\ 
previous method These experiments were done 
solely to determine w hat w e had been doing in (he 
past * 

SUPERFICIAL INTERMEDIATE C MIGRATED SUV 
GRAFTS AS CUT WITH THE DERMATOME 
There is no essential difference between the 
superficial intermediate calibrated skin grafts as 
cut with the dermatome from those cut by other 
methods No new factor is involved except that 
one may select a predetermined thickness and cut 
the graft with the dermatome at a uniform level 
which cannot be done bv means of the large knife 
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Fig 22 Draw ing of a sev ere bum of both legs Granulating areas w ere stillpresent after 18 months and 
there was no tendency to heal In this case granulating areas were completely excised so that a clean scar 
base was present Two large calibrated skin grafts taken i from the abdomen and i from the thigh were 
applied to the clean raw base The photograph shows the final result 6 months later The man s shin is 
nearly normal in appearance and a fair subcutaneous tissue has de\ eloped beneath the shin There is no 
tendency for the shin to break down 


and that a graft of very large size may be taken 
from locations not previousl> available For m 
stance, skin grafts hav e been obtained from the 
pectoral and scapular regions in markedly ema 
ciated individuals, the lumbar region, the pos 
tenor gluteal region, relaxed pendulous abdomens 
and over the ribs if the patient is not too emaci 
ated, all in regions in which the skin graft knife 
despite the utmost dextent> is of no great use 
Therefore, the good advantages available to the 
surgeon when using this type of graft are mainly 
attributable directly to the dermatome 
Foremost, one cannot but be impressed by the 
area of skin that is available to one This factor 
alone allows one to graft successfully a type of 
individual occasionally seen who in the past has 
been nearly hopeless, as for example, the type of 
patient with a large denuded surface covering 
both thighs and legs where most of the remaining 
skin is on the trunk (Figs 14 and 15) 

In a case of this type with both legs denuded, 
at the first operation 744 square centimeters of 


skin were removed from the abdomen and an 
tenor chest in 6 large sheets This covered about 
one half of the denuded area Three and a bah 
weeks later at a second operation 781 square 
centimeters of skin were remov ed from the same 
areas prev lously used allowing a completion of the 
resurfacing Sev eral times as much skin as taken 
in this case has been removed from similar pa 
tients 1 Because of the fact that one can obtain 
a uniform large sheet of skin to drape over a form 
or stent, a graft which is cut by the dermatome is 
particularly satisfactory when a cavity is to be 
grafted as in Figure 16 which shows a case of 
an obliterated eye socket 
On a baby one cannot cut by hand with a skin 
graft knife a graft of sufficient size to be \er\ 
useful if one has a large defect to cover With the 
dermatome a graft of large size may be taken from 
either the abdomen or the chest It may be ex 


. ' , c nere A oiooa transfusion may be necessary 

because of loss of blood serum when loo much of tbe body surface is 
denuded The same factors obtain when there is too much denudation 
following a bum. 
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I ii. *,} a Basal cel) epithelioma of the suit of the fore 
head which had been unsuccessful!} irradiated with a 
recurrence This area was excised and intermediate shin 
grafts 016 of an inch in thickness removed from the abdo- 
men were applied b \ppcaiance a months later c This 
patient had a scar vhith had drawn her upper eyelid out of 
place and had lestrojed her e} ebrou In this ca e a deep 

intermediate shin grait 016 ol an inch in thickness was 
applied after the scar was excised \ full thickness skin 
graft was removed from the scalp to make her an e>ebro" 
d Appcinnce ol the grait and the ejebro vs i vear later 


tremely difficult or impossible to cut sufficient 
skin from av ailable areas with the large shm graft 
knife and do much in the way of resurfacing when 
the individual is ver> emaciated as may occur 
when one sees a set ere burn a number of months 
after its occurrence As a matter of fact in our 
routine work practicallv all of our grafts are cut 
b\ the dermatome at the present time (Fig S) 
T he ease the accuract and the quickness of the 
method recommend the constant use of thi 
mechanism 

THE DEEP IVTLRMLDf VTE SKIN CRAFT 

Our experience with the deep intermediate skin 
graft as cut with the dermatome indicates that b\ 
proper cutting provided other factors such as 
proper fixation, tension hemostasis pressure and 
a clean field are obtained the chance of failure of 

take is nearly eliminated Because the certain 
tv of "take ’ is increased one can extend the mag 
mtude of his reconstruction to limits not advisable 
previously Difficult areas to graft with thick 
grafts such as the lateral cheek the neck and the 
axilla and dorsum of the hand become acceptable 
cases in which successful repair is to be expected 
and not just hoped for (Figs 17 18 19 20 21 
and 22) 

The fact that this type of graft shows little 
blistering or areas of necrosis causes the final 
appearance to approach that of normal skin 
(tig 23} Its appearance is as good as that of a 
full thickness graft after a perfect take ' These 
factors plus the fact that the donor area does not 
have to be sutured as it heals in from 10 to 14 
days (Fig 24 ) has caused us to cease using the 
full thickness skin graft except in babies where the 
amount of skin necessary is slight as in web 
fingers (Fig 5) 
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SUMMARY AND CONCLUSIONS 

To recapitulate, the deep intermediate skin 
graft as cut with the dermatome is comparatively 
certain to “take ” The new graft shows prac 
ticall> no blisters or local areas of necrosis It 
mav be cut to pattern if one desires The ultimate 
contraction is reduced to a minimum Good pro 
tection is offered The appearance as a rule 
approaches that of normal skin The donor area 
heals quickly The postoperative period of care 
is relatively short Finally, as a rule, the usual 
run of lesions ma> be corrected in one operation 

The properties of skin grafts in general are 
summarized The development of the derma 
tome has removed manv of the mechanical diffi 
culties of cutting a skin graft of the needed size 
and correct thictness Microscopic examination 
of the thickness of the average graft as cut b> 
various methods suggests a more accurate re 
classification as to thickness It is now possible 
to use grafts in certain cases in which formerly a 


successful result was sometimes not possible to 
obtain 

A deep intermediate skin graft, which has ad 
vantages over the full thickness si m graft, cut at 
a lev el ordinarily not possible before the dev elop 
ment of the dermatome is described 
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O N October 7, 1931, my attention was 
1 called to a patient who presented an 
f unusual picture He was operated 
upon by me when he was two >ears of 
age for an infection of the ankle which had dev el 
oped while he was playing in a field where his 
mother was picking beans I had not seen him 
from that day until he appeared in my office, 
practicallv a grown man He had an enormous 
swelling from the groin to the foot on the 
affected side There were no visible scars about 
the groin and no induration suggesting scar tissue 
sufficient to block the 1 \ mphatics He had a 
temperature and was rather ill, on admittance to 
the hospital he had a moderate degree of pain 
The swelling was peculiar in that the skin was 
transparent, pitted on pressure, and the entire 
thigh and leg had the appearance of an acute 
edema I was unable to determine what caused 
the swelling or wh> it subsided almost to the point 
of disappearing while he was under observation 
While it apparently did not ha\ e anv connection 
with his foot at the age of two, the infection may 
ha\e produced scar tissue of a permanent type m 
the neighborhood of the glands in the groin, 
simulating rather closel> that which occurs m the 
axilla following a breast amputation, but differing 
when the increased mobilitv of the tissue in the 
groin is compared with that m the axilla The 
clinical picture presented by this patient sug 
gested Milroy ’s disease 

On August 3, 1936, a patient came into m\ 
office with a swollen arm following a radical 
operation for the cure of cancer of the breast The 
appearance of her arm resembled in a striking 
manner the leg just mentioned The fingers, 
forearm, and arm were swollen to their capacity , 
the skin appeared as though it would break if 
subjected to any further pressure It had the 
appearance of being distended so rapidl> that it 
had not had sufficient time for the development 
of fibrosis The ch st on the affected side in this 
patient offered mute evidence of the amazing 
mutilation of which a surgeon can be guilt} As 
contrasted with the normal side, the affected side 
showed a depressed area the floor of which was 
composed of epithehzed scar tissue firmly ad 
herent to the underlying bonv cage formed by the 


ribs This type of tissue also covered what was 
once an axilla The complaint of the patient, in 
addition to the swollen arm, was that she felt as 
though she were m a vise and could scarcely 
breathe She had considerable pain in her arm, 
not sharp but a dull ache This patient and the 
one just mentioned had a blockage of a group of 
lymphatics followed b\ a swelling of the areas 
drained In the first case the 1 \ mphatics of the 
thigh were involved, and in the second the 
Iv mphatics and blood in the arm In the first 
case there was something as yet undiscovered, 
which permitted an easing of the tension and 
allowed circulation to be re established The 
second patient was not so fortunate, for her there 
was no release 

According to the literature edema in elephan 
tiasis filanosa is not caused by blockage of the 
lymph glands and vessels alone There is some 
thing else necessary It would seem, therefore, 
that the cause or causes for the 2 clinical pictures 
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r * Outline of incision permitting adequate ex 
posure and thor ui,h dis ection of the axilla tilth reason 
able margin of kin to be left and extension to permit 
adtquate exposure to the oppo ite side of the sternum 
heath of the reitu mu-cle an l lati simu dorsi 



Fig, s Transfixion And libation of the insertion of the 
pectorali major and division of the pectoralis minor 



Fig 4 Dis i ion of the pectoral muscles 



Fig 6 Stripping of the axillary \es.eU preliminary to 
dissection of the axilla 
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Tig 7 Dissection of the fascia on the oppo ite side of the midlme 
exposing the fibers of the pectorahs major also for the removal of the 
upper portion of the sheath of rectus m anticipation of cancer cells, 
driving against the lymph current 


Cited is not due to the disturbance within the 
vessels and glands alone but also to something in 
the environment about the vessels In a swollen 
arm which returns to normal a favorable change 
takes place in the environment, while in the 
permanently swollen arm there must be, in 
addition to the disturbance within the vessels, a 
change in the environment constantly present, 
operating continuously and increasingly to bring 
about a condition so distressing as that shown in 
Figure i 

While manv contributions have been made con 
cermng swollen arm, brawny arm, or elephan 
tiasis chirurgica following operation for cancer of 
the breast, no one satisfactory explanation has 
been offered In the new and rapidly accumulat 
ing literature no one has explained why one pa 
tient operated upon for cancer of the breast, 
using the complete method, should be plagued by 
a swollen arm, while another patient treated by 
the same method should escape entirely, or why 
one patient should have a swollen arm lmmedi 
ateiy after the operation, clearing up later, while 


in another the swelling may be deferred for a long 
time but then become permanent once it is 
established 

Halstead has mentioned what most of us have 
observed, that these swollen arms are easy prey 
to streptococcus infection He suggested that 
nerve injury may, in a measure be responsible 
for this That would hardly seem acceptable in 
the light of MacCallum’s experiment in which he 
demonstrated that the injured limb reacted to 
infection in a manner very similar to the unin 
jured limb 

Nothing has been said relative to the fate of 
the artery in the dissection of the axilla or fol 
lowing it We have evidence to prove that the 
same artery is on occasion embarrassed by pres 
sure exerted by a cervical rib resulting in aneu- 
rism distal to the constriction It would seem by 
analogy that a similar condition would be pro 
duced in the axilla, yet I have never seen it 

While swollen arms have frequently resulted 
from massive cancers in the axilla or neck without 
operation of any kind, one gams from the litera 




1 1R 'i The axilla cleaned cxpoxm,. the cxputaris tercx maj jr lati imu dors) 
anticu serratu the ubclavian mu elf ami pectorals major on the oppo i(e idc 
i ne -<rapin^. off f the pectoral minor musck leaxinR tiny frapnentv of rouble ti ue 

ture the impression that this dilhculty in its post The classic experiment of Reichert immediateh 
operative torm thd not exist as a menace until comes to mind He demonstrated very con 
owieoge ol the pathology of cancer of the clusively the abilitv of the Iv mphatics by prac 
ast irst nott d b\ Heidenham compelled the ticalh amputating the leg of a dog and noting the 
, P . e remm a * °‘ pectoral muscles in rapid re establishment of circulation through the 
o ter to cam out a surgically correct procedure scar tissue That while convincing for the leg 
or tne cure of canter of the breast Bv these docs not seem applicable to the ver\ markedly 
a one wonders whether the changed environ different environment offered by the axilla In 
ment is brought about b\ the more complete the former case there is great mobihtv of tissue 
tssection anorded b\ better exposure following in the latter there is practicallv none 
ne removal of these muscles or whether the Halstead in his contribution on the swollen 
muscles acted as a framework to permit the irm published in the Johns Hopkins Hospital 
relaxed condition of the tissue about the vessels Bulletin in 1921 suggested that infection at the 
ana mphatics to accommodate the changes in time of the operation or following the operation 
volume of these tissues when called upon to meet max be responsible in part at least lor this con 
unusual emergencies or whether these structures dition It was he who gave it the name elephan 
acted as adjuvants to the two circulators svs tiasis chirurgica 

terns serving as a medium of exchange in the The following case would seem to contradict 
reconstruction of the 1\ mphatics in those patients Halstead s view in a measure at least Mrs H 
whose aullas were cleaned without destroying was operated upon b\ me m 1913 for cancer of 
the muscles the breast She had an uneventful convalescence 
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Lalissinus ctar*i nusc 



ri„ 9 The di section of the outer surface of the latissimus tlorsi muscle 


and for 25 years had no trouble whatsoever Two 
years ago she wrote me stating that she was per 
fectly well except that her forearm and arm on 
the affected side were beginning to give her 
trouble and that her fingers and hand had begun 
to swell 

Other writers have offered many suggestions 
but most of them apparently are of the opinion 
that the swelling is due to destruction of the 
lymph filtering plant in the axilla with partial ot 
complete destruction of the veins plus tension 
which constantly tends to increase as the result 
of the contraction of scar tissue in a more or less 
rigid environment If this he true an\ treatment 
to be effectual must be directed toward a re 
establishment of the axilla in a manner at least 
approaching that which obtained previous to 
surgical interference Since this condition seems 
to have followed the removal of the pectoral mus 
cles the new framework in the re establishment of 


the axilla must, m a measure, simulate the func 
tion of these muscles Halstead saw that, and in 
his clinic the accepted dictum was that the person 
who made the incision should not have to close 
it and that it was bid surgery further to in 
crease the tension about the axilla by re uniting 
flaps under pressure It was he who suggested 
that instead of re uniting the flaps under pressure 
the other extreme should be effected bv pressing 
them back thus permitting the greatest amount 
of freedom of the ti sue The remainder of the 
deformity was cov ered by skm grafts He noticed 
a marked improvement following this operation 
Utilization of the pectoral minor muscle has 
been suggested by several surgeons Probably 
the first was the late John B Murphv of Chicago, 
but he stated that inasmuch as cancer cells had 
been found in the major muscle and also between 
the two muscles it would seem rather risky to 
utilize either of thesemuscles m a plastic operation 
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1 i*, 10 Dis'fdioti of (hr inner utface of the lalmimus dor i muscle 


In our efforts to prevent morbidity following 
an operation upon the breast the one thing that 
transcend all others in importance is the fact 
that we are dealing with cancer and no tissue 
that will be a threat to the patient should be 
allowed to remain 

Transplantation of fat has been suggested and 
perhaps would be of benefit but to be successful 
it would seem that the structure transplanted 
must be a viable structure with a superabundant 
blood supply and the possibility of simulating in 
a fashion the function th3t the pectoral muscles 
probably played in preventing contraction before 
the complete operation came into use 
On September 17, 1936 immediately after 
visiting the patient mentioned at the beginning 


of this paper, I operated upon a patient who had 
cancer of the breast With the swollen arm and 
distressing condition of that patient fresh in m\ 
mind I attempted a new method which promised 
to bring about the desired result as mentioned 
in conjunction with the function probablv p’aved 
bv the pectoral muscles 
The onJv available muscle and mu de tissue 
seemed preferable to any other for this purpose 
which would lend itself phvsiologicalh and 
mechanically was the latissimus dorsi It has 
the advantage of being away from the lymph 
current which drains the breast It has a broad 
origin fan shaped the greater part of which is 
made up of muscle tissue a reputedly desirabe 
medium for the restoration of ly mphatic circc.li 
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l ir ii Freeing of the Iatissunus dorsi preliminary to tran plantation 


tion It will co\er a large area of denuded chest 
wall It may be dissected with the greatest ease, 
both from its origin and from the bands of muscle 
tissue attaching it to adjacent structures While 
it narrows as it approaches its insertion, it is of 
sufficient \olume to cover not onl> the axillary 
vessels but also the entire denuded area from 
which the breast was removed The attachment 
of this muscle to the clavicular portion of the 
pectoral major in appropriate cases, to the sub 
clavian muscle, and to the small remnants of the 
pectoral minor muscle left for that purpose, is 
effected by silk sutures The nerve and blood 
supply are easy to preserve if proper care is 
exercised during the original axillary dissection 
In those cases of deferred skin grafting the area 


covered by muscle presented a very desuable, 
smooth surface with abundant blood supply 
The small area which could not be entirely cov 
ered with muscle presented a greatly inferior, 
granulating surface 

Since that operation we have had 12 cases suit- 
able for the application of this method There 
has been no occasion to regret the procedure in 
any of these cases The operation can be done in 
i x A to 2 hours The transplantation accomplishes 
the following things (1) It obliterates a trouble 
some dead space (2) It covers the vessels with 
tissue of a pliability resembling m a measure the 
looseness which originally existed in the axilla 
(3) It increases the mobility of the shoulder 
joint (4) By attaching it to the subclavian 
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d anaovtrc;« l *aP 


J ie u The lali imui dorsi hems u lured in its new po itun 


l?f U f SC f! an ,l lhe ta ^ S t * ie minor muscles 

adan ed PUrp0bC 11 " ou,d sccm «>«Ih 
aaapteu to the regeneration of new blood vessels 

d£»>.wrft VeS ?' s (S) The muscle juice un 
lmn,m. d > f has a hu ?° 5tl *K influence in the small 
o[ . 00 f , ;» »>at practical!, aluaj J follows 
t"“ ? dls ," cl,on (6) It gives a health, 

, , i in /^ r ? l , s e,t h«r immediateh applied 
or deferral ( 7 ) It | ends 5moot h„e 5 s and 
o the tissues about the ribs that were so cruell, 
left with immediate skm graft resulting in what 
ever} surgeon would avoid namelv scar tissue 
attached to bone (8) I-mallj it lavs the founda 

tion for what we have in mind namelj to fashion 


out of the abdominal fat something simulating 
the original breast 

I lephantiasis chirurgica is a morbid condition 
having its origin in the completeness with which 
efforts to cure cancer following the discoverv of 
cancer cells in and among the pectoral muscles 
were made b> With MeverandW S Halstead 
It apparenth results from a change in tension 
of tissues in the axilla perpetual b) nature and 
of increasing degree it ma> become so extensive 
that amputation of the shoulder joint is advis 
able it mav follow anv and all breast operations 

This operation is an effort to bring about 2 
things 
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Iig 13 


tig 13 An effort to clo e 
the incision with a flap from 
the abdominal wall with per 
forations on the margins to 
permit escape of fluid for the 
purpose of anchoring the flaps 
by granulation 
tig 14 Closure of the inci 
sion which has been modified 
m recent cases 

Fig is The mobility of the 
arm 10 days after operation 


Tig 14 



Fig IS 


1 An approach at the time of the operation 
toward the re establishment of the axilla b> the 
plastic method to a degree or point as near the 
original as possible 

2 An effort to construct an artificial breast 
out of the abdominal fat at the time of operation 


and thus help to avoid the psjchosis following 
operation 

In order to reconstruct the axilla more com 
pletelj it mav be advisable not onlv to detach 
the latissimus dorsi at its origin but also at its 
insertion and to re insert it in the coracoid proc 
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ess This would provide a framework for the 
axilla resembling in man) respects the part 
plajed bj the pectoral minor muscle 
While the mortalitj of cancer of the breast is 
constanth improving the morbidity of the breast 
is a constant menace and should inv e the most 
serious attention of even surgeon operating for 
that condition 
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EXTRAPLEURAL 

Ml W J HRUin M D RICHARD DAMSON, 
Chicago 

C OLLAPSI therapv has proved to lie the 
most successful method of treatment of 
pulmonar} tuberculosis The mccha 
msm of this benefit is not um\ersall\ 
agrted upon but results arc attributed to closure 
otthccavitv rest of the part circulator} changes 
and alteration of condition m the tissue* resulting 
in circumstances less favorable for development 
of the tubercle bacillus Collapse therapv meas 
ures have been successful in direct proportion to 
their mechanical effectiveness provided of course 
there are no ■serious sequela: to the operation 
Intrapleural pneumothorax is the most valuable 
collapse measure but is ineffective unfortunitel} 
in manj cases because of adhesions Thoraco- 
plast} has bt.cn b} far the most successful surgical 
measure but has certain objections in multiplied 
of hazardous operations resulting deformitv , and 
disabiht} Other members of the collapse arma 
men t anu m which have been of some value are 
(1) intrapleural pni-umonol) sis (2) phrenic nerve 
operation {3) extrapleural pneumonolysis (prm 
cipallv paraffin packing) (4) scahnotomv, (5) 
intercostal neurectom} (6) various revision and 
supplemental^ thoracoplasty (7) pneumopen 
toneum and (8) oleothorax Recentl} a new col 
lapse therapv procedure has been introduced 
which gives promise of being of definite value 
This is extrapleural pneumothorax 
While Tuflier performed this operation in 1910 
the real credit of its dev elopment and populant} 
belongs to Graf of Dresden and Schmidt of 
From the Municipal Tul erctilosis Sarnuri m of Ch cago 


PNEUMOTHORAX 

ilD FACS and G1LRERTSCHNF1DFR Ml) 
Illinois 

Heidelberg Others who have commented on the 
subject or reported their experiences are Bebev 
Overholt and Tubbs Rhodes Wonod Brock 
Roberts Sellors and Sauer 

INDICATIONS 

The exact indications and possibilities of the 
operation cannot as }ct be definitel} determined 
Brock states that extrapleural pneumothorax 
should be done in ever} case in which intrapleural 
pneumothorax is indicated but fails although 
he is of the opinion that in certain cases thoraco- 
plast} is fundamental!) the operation of choice 

We have proceeded upon the theor) that the 
earlier lesions and smaller soft cavities would be 
easiest to collapse and cases with large thick 
walled cavities and heav> apical caps would be 
controlled best b} thoracoplastv is eedless to S 3 ) 
the operations are reserv ed for those cases in which 
pneumothorax is not possible and in which the 
other more simple measures wall probabl} not be 
effective One outstanding adaptation of the 
procedure will probabl} be found in controlling 
progressiv e contralateral lesions in pneumothorax 
and thoracoplast) cases We believe that an' 
hope that extrapleural pneumothorax will largel) 
replace thoracoplast) will not be realized 
OPERATION 

We have chosen an approach similar to that for 
an upper stage thoracoplast) believing that vxe 
should be prepared to resort to thoracoplast) » 
conditions suggest that this would be the wiser 
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Fig 1 Case No 36,99 T J white male age 21 years 
\drmUed to Municipal Tuberculosis Sanitarium October 
u 1933 Diagnosis far advanced pulmonary tuberculosis 
sputum positive on admission Artificial pneumothorax 
right started November j 1935 continued at present 



time Sputum positive Phrenic resection left, November 
19, 1936 Sputum positive Extrapleural pneumothorax 
left established March 28 1938 Sputum negative since 
patient in excellent general condition Roentgenograms 
m ide I ebruary 8 1938 and April 20 1938 


Anesthesia has been local infiltration with novo- 
cain supplemented with. <_> ctopropane gas A 
paratertebral incision is made transgressing the 


trapezius and rhomboid muscles and a few fibers 
of the latissimus dorsi About 4 to 6 inches of the 
fourth rib is removed, and then a cleavage plane 



x 


1 

Ug 2 Case No 44572 R J white female, age 26 
''omitted to Municipal Tuberculosis Sanitarium 
t K 1 r ? x 937 Diagnosis far advanced right apical 
luoerculosis sputum positive on admission Artificial 
pneumothorax right instituted and discontinued in 5 



months because of apical adhesion a Extrapleural pneutno 
thorax established April 28 1938 Sputum positive 
through May 1938 Phrenic paralysis done June 13, 1038 
Sputum negative since condition excellent Roentgeno 
grams taken April 20 1938 and November 16 1938 
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M \ ta«c \ a>iOq T k white male a~e j( pneumothorax e Ub!i hed June 30 1Q3S sputum nega 
\c.ir Vdmttcd to Municipal Tuberru! 1 Sanitarium me since patient in excellent condition discharged 
January 2 iQpi Dia-no-i far advanced pulmonan Pecember 2 igjS Koent-eno^ram taken \pril »6 
ubercul i*i pjtun p> itne on adru 1 n f xtrapleurat tojS anljulj 2 193S 


between the external surface of the panetal 
pleura and the cndothoracic fa«cia is established 
stripping in this plane ts continued oxer the apex 
much in the manner of the Semb aptcolvsts and 
then continued downward toward the diaphragm 
as far as seems indicated in the mdn idual cas** 
Complete hemostasis is mo t important We ha\e 
relied largelv on hot moist packing but occa 
«ionallv ligation or coagulation were nccessarv 
Next the wound is tightlx closed with a 
suture approximating the adjacent ribs We ha\e 
partialh Piled the aruficiallv established cavitv 
with saline believing it will inhibit the forma 
tionof blood clots and facilitate future aspirations 
A combination of intrapleural and extrapleural 
pneumothorax max be feasible Sellors suggests 
that this can be done in 4 different waj s (1) the 
2 spaces can be maintained separateh (2) a com 
munication can be made at the time of operation 
(3) a communication can be established later 
with the aid of the thoracoscope and (4) the 
extrapleural stripping of the apex can be made 
through the pneumothorax space much as in 
intrapleural pneuraonolvsis 
Sauer reports 1 cases of bilateral extrapleural 
pneumothorax We ha\e used the operation in 
combination with contralateral collapse bj pneu 
mothorax and b\ thoracoplastx 


POSTOPER VTTVE CARE 

The immediate postoperative course has been 
mild in all of our cases except one and recox en 
uneventful In the one case there seemed to be a 
state of shock from some unexplainable cause 
from which the patient recovered rapidlv after 
the second dav The inevitable accumulation of 
bloodv fluid is removed in 24 hours and replaced 
with air This maneuver is repeated as indicated 
at periodic intervals We believe it of extreme 
importance to keep the space free of fluid The 
space seems easilv maintained there is little ten 
denev for the air to escape and there has been 
verv little subcutaneous emphysema in our cases 
We have given refills at weeklv intervals the 
amount of air absorbed being too to 400 cubic 
centimeters in that interval We have main 
tamed positive pressures as high as 20 to 40 
centimeters of water to retard the gradual process 
of obliteration of the space which we have ob- 
served in some cases Collapse should be con 
ttnued if possible as long as in a comparable case 
of intrapleural pneumothorax 

coMPuevnosS 

Complications such as hemorrhage infection 
and perforation of the lung have been encoun 
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tcred or suggested Ovcrholt and Tubbs report 
4 infected spaces in 31 oper itions 3 with bronchial 
fistulas 

Roberts reports 3 deaths 1 from hemorrhagt 
m 33 cases Brock reports 5 de iths in 50 cases 
The only immediate difficult} we ha\e expen 
enced was the 1 postoperative reaction alreadv 
mentioned and best described as shock One 
patient developed a simple tuberculous empyema 
but this apparently has been controlled completel} 
with the aid of oleothorax Another patient 
developed an alarming pulmonary hemorrhage 
following aspiration but recovered with no ill 
effects Tw o of our patients hav e dev eloped a low 
grade non specific infection in the extrapleural 
space One has been controlled completely bv 
repeated aspirations and irrigation and the other 
seems virtually controlled In the only case in 
which we have combined intrapleural and extra 
pleural pneumothorax the space became infected 
2 months after the operation and is still being 
aspirated We have had no deaths and no in 
stances of spread of the tuberculous disease to 
the other lung or other parts of the body Fro 
gressive obliteration of the space will probablv 
follow slowly in most cases but as yet this has 
not threatened the effectiveness of the collapse 
m our otherwase successful cases 

RESULTS 

The end results m tuberculous cases cannot be 
determined for many years However, the imme 
diate results have been very encouraging and on 
the basil, of experiences with other collapse meas 
ures we would predict that most of the favorable 
effects will be permanent 
Of the 22 patients operated upon 14 have what 
appears to be an adequate collapse with closure 
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of cavities and negative sputum Five others 
have a good collapse but remain positive In 3 
patients the collapse appears inadequate and will 
be or has been discontinued 

CONCLUSIONS 

1 Lxtrapleural pneumothorax will undoubt 
edly prov e to be a \ aluable collapse measure 

2 A posterior approach with resection of the 
fourth rib seems to be most practical 

3 Careful technique and a faithful postopera 
tive management are most important for success 

4 The exact possibilities and limitations of the 
operation are still to be determined 
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Fig i Dilauo the cer\U The eertu is dilated to a 
No l a He"ar This tep helps in the insertion of the su 
lures in the cer leal canal during the fashioning of the new 
cenix A curettage is done if mail "nan 05 is su_ peeled 
A sagittal hysterectomy can he done if cancer 1 found 
A agina! hystere tomy is one method of treating prolapse 
Fig a Applying the three forceps ” \ pair of Kocher 
forceps is applied laterally and these are known as Pother 
gills points Their exact position \anes ' ith the degree of 
prolapse sue of the cervix etc The> should be at the 
let el or slightly below the Je\el of the internal os The 
points of the forceps should just meet when they are ap- 
proximated m front of the cervix A third forceps is applied 


the raidline usually about 1 inch down from the urinary 
catus The area bet« een f othergill s points is now 
i with a dissecting fonrep and incued 1 

Fig 3 Dissecting the anterior vaginal wall from «« 
adder A pair of curs ed scissors is now gently 
irough the inci ed wound and pushed upward dissecting 
i hoira the bladder off the antenor saginal wall 
fig 4 Incising anterior vaginal wall A pair of Keener 
neps applied to the cut edge males !£*SSh 

id the \agmal w all is incised to the third f orct f^ 
ire not to wound bladder and lower part of uretbra- 
Fig ,a Lengthening trans'eree incision Incision stanea 
, rUre a .serried laterally to FothergiM * ponds. 


The Treatment of L tenne Prolapse — II fl Johnston 


THE TREATMENT OF UTERINE PROLAPSE 

H \V JOHNSTON, M D TRCS, Toronto Canada 


U TERINE prolapse is a purelv vaginal 
occurrence Before proceeding to an) 
particular operation designed for its 
relief, it is wise that we consider care 
full} a few anatomical facts Hie supporting 
mechanism of the genital tube and its contents is 
made up of two diaphragms The upper dia 
phragm consists of the two cardinal ligaments 
These comprise the parametra the two utero- 
sacral ligaments or folds, the condensation of con- 
nective tissue at the bladder neck, at the vaginal 
vault, and at the lateral sides of the vagina 
These masses of connective tissue resemble a fan 
The) extend outward and are attached to the side 
walls of the pelvis The lower parts of the cardinal 
ligaments can be especially well seen during the 
dissection in the radical operation for malignant 
disease of the cervix Their importance in main- 
taining the uterus m its normal anatomical posi 
tion is incontestable Prolapse of the uterus and 
vaginal vault is impossible with health), intact, 
and well supported cardinal ligaments 
The bladder rests upon, and is supported by, a 
musculofascial sheet the uteropubic fascia The 
term describes its attachments When this sheet 
is torn or stretched, a C) stocele results A stmilar 
sheet extends along the posterior vaginal wall It 
supports the rectum A rectocele follows when it 
is damaged 

The lower diaphragm is called the pelvic floor 
The structures forming the pelvic floor from with- 
in outward are 
i The peh ic diaphragm 
a Peritoneum 

b Levator am muscles with their fascias 
above and below 
2 The urogenital triangle 

a The two lavers of the triangular liga 
ment with the sphincter urethra; muscle 
b The crura of the clitoris and the bulb 
(sphincter vagina:) 

c The superficial muscles of the perineum 
d Colies’ fascia, fat, skin (see Figure 5b ) 
The levator am and coccygeal muscles form 
one sheet This sheet is thrice perforated in the 
miulme b) the urethra, vagina and rectum 
i nese tubes art surrounded b) muscle fibers and 
connective tissue from this muscle sheet Injury 
from childbirth to this complicated supporting 
mechanism or aton\ of the pelvic diaphragm mus- 


cles with their associated fascias above and below 
leads to prolapse 

Uterine prolapse is complete or incomplete with 
all sorts of degrees and variations in between In 
a number of prolapse cases, a c) stocele is present, 
in others, the bladder descent is negligible Most 
have a deficient perineum, a few have not In 
others, a small cul de sac, hernia of Douglas s 
pouch is present and one should be ever on the 
alert, for such a hernia Failure to recognise this 
condition when ojierating for uterine prolapse wall 
cause the patient a great deal of disappointment 
when she finds that another operation is neces 
sar\ to correct it 

There is no branch of surgery in which the m 
genuit) of the surgeon is so taxed as in the field of 
constructive gvnecolog) Anvone who adopts 
one line of procedure to the complete exclusion of 
all others— w ell he hasn’t stopped to think 

For the aged, with minor degrees of utenne 
descent and a c) stocele, the interposition opera 



I iff 5b A bisected pelvic floor showing the superficial 
and deep structures \ Urethra I vagina Z rectum 
A Pubococcygeus B lliococcygeus C i_chiococc>geus 
(coccygeus in man) comprising the levator am muscle 
D, sphincter urethra muscle 
1 The bulb or sphincter vagi me 2 the crura of the 
clitons 3 the superficial penneal muscle 4 the gluteus 
manmus muscle 5 the sphincter am muscle 





Fig 8 


Fig 6 Excising part of the anterior vaginal wall The 
triangular area of mucous membrane situated between the 
three forceps is now dissected free from the bladder wall and 
removed 

Fig 7 Dissecting the bladder from the cervix This is 
best done with scissors supplemented by pres ure from the 
gauze covered finger after the first attachment of the cer 
v « i 1 ? j ? bladder been cut away The lower limits of 
the bladder can be easily felt with the gloved fingers — the 
bladder then picked up with a dissecting forceps and the 
Erst part of the dissection started w ith scissors It is of 
the utmost importance that the bladder be freed well from 
the sides and front of the cervix and pushed well up until the 
uterovesical pouch is reached Failure to observe this warn 
ing may result m ureteral and bladder damage during the 
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Fig g 


introduction of the sutures (see Fig 14) If hemorrhage 
ensues the bleeding points should be carefully damped 
and tied with \o I plain gut. 

Fig 8 Incising the posterior vaginal wall * 
incision is now made beta eea Fothergill s points behind the 
ervix The incision is deepened to the cervix postenorlj 
and a flap of vaginal wall is rai ed up 

Fig 0 Clampin'' the parametra, dividing it and ampa 
tating the cervix rhe bladder should be pushed wen up 
before the two Kocher forceps are applied They maud* 
in their bite the lateral cervical vessels The Ups of the 
forceps should mp the side of the cervix Failure w 
attend to this may result in a lot of troublesome bleeding 
after the cervix has been amputated The cervix is ampu 
tated bv simple transverse incision. 
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Hg io Tying the vessels Rev erdin’s needle should be 
made to grasp a small piece of the cervix so anchoring the 
ligature 

Fig n The posterior infolding suture The posterior 
flap is pulled down and Reverdms needle is passed as 
show n so that when withdrawn fully threaded the infold 
ing suture is formed It gives a much superior and firmer 
apex to the flap than if the needle w ere only made to pene 
trate the flap the once 

Fig « Fashioning the cervix posteriorly The pos 
tenor infolding suture has now been tied once at the apex 
of the flap to make the suture immovable during the turn 
ing in of the flap Reverdin s needle is passed made to 
penetrate the posterior vaginal wall the postenor part of 
the cervix and emerge in the cervical canal It is now 
threaded with one of the free ends of the suture attached 
to the apex of the flap and withdrawn The procedure is 
repeated— the remaining part of the suture grasped in the 
eye of the needle and agam withdrawn 
Fig ija Tying and cutting the postenor infolding 
suture On tying the two ends of the suture the postenor 
flap of mucous membrane is now brought firmly against 
the cut edge of the cervix The apex of the flap is firmly 
anchored in the cervical canal 
F>g 13b Inserting the encircling sutures One of the 
dangers in any operation involving the cervix is oozing— 
troub’esome oozing If it persists after the posterior in 
folding suture has been tied I often insert two encircling 
sutures Reverdin s needle is passed from the cervical 
canal directed outward and lateralward traversing the 
ccmx and made to penetrate the posterior vagmxl w all 
kte™! to the posterior infolding suture It is then threaded 
withdrawn and tied The same procedure is repeated on 
the corresponding side The insertion of these sutures is 
not earned out as a routine Careful attention to the 
securing and ligaturing of the cervical vessels makes it 
rarely necessary (see Figs 9 and ro) However careful 
some cervices are very vascular and a number of vaginal 
Haps ooze excessively It is in such a case the encircling 
suture is employed to good effect 
Fig 14 Inserting a modified FothergiU s suture This 
*" ure starting at FothergiU s point on one side passes 
through the vaginal mucous membrane— the parametra— 
an area of the lower uterine segment just above the internal 
os— the parametra of the opposite side and the mucous 
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fig 12 


tion is useful Vaginal hysterectomy by the 
method of Mayo is very good if the uterus needs 
removing at the same time For the old and fee 
ble and in those in whom the question of further 
coitus can be forever answered in the negative, 
LeFort s operation is recommended The Fother 
gill operation is a very useful one If a cystocele 
is present, it can be repaired at the same time 
Frequently, there is a cystocele All operations 
for vaginal or uterine prolapse are incomplete 
without a perineorrhaphy A perineorrhaphy 
should always be done 

A senes of descriptive drawings showing an 
operation for uterine prolapse is presented The 
principles are those of FothergiU The tech 
mque — that of fashioning the cervix and intro 
ducing FothergiU s suture — is different I would 
like to take this opportunity of acknowledging mv 
indebtedness to this brilliant Bntish gynecologi 
cal surgeon 
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membrane emerging at Fothergill s point of the opposite 
side 

Fig is Repairing the cystocelr Interrupted sutures 
draw together the tom or stretched pubocerwcal !a>er ol 
pelvic fascia In the regular repair of the eystocele the 
final suture passes through the supravaginal cervix so that 
when tied the blad ier is entire!} shut off from below This 
suture is purpose!* omitted in this operation It would 
draw the cervix too far forward when tied ft hen Fcther 
g£ll s suture is tied later on the small opening between the 
supravaginal crnu anl the la t pubocemeal suture will 
be covered and plugged with parametra and paracer 
weal tissue. 

Fig i£> Inserting the anterior flap suture Reverdms 
needle is cow passed through the mucous membrane of the 
anterior vaginal wall in two places at distances of approxi 
mately x inch from the ape* of the newly formed posterior 



lat> fsee Figure ix) These points of necessit> » H '"T 
nth the sire of the cervical* tump co n 

together and the suture ued with one knot ^ fiip 

via into the canai odc on .. rc inserted 

the needle and withdrawn The needle is 
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other suture grasped in the eye and the needle withdrawn 
\ tenaculum applied to the anterior lip of the amputated 
cervix steadies it during this procedure and keeps the 
modified Tothergill s suture w ell forw ard 

19 Tying the anterior infolding suture When the 
ends are drawn taut and tied the anterior flaps roll in— 
cover up the anterior part of the cervix — and complete 
the fashioning of the cervical canal 
Fig 20 Tying the modified Fothergill s suture In this 
way Fothergill s points are united in front of the cervix 
and as mentioned before in Figure 15 the parametra being 
approximated in front of the cervix the hemial orifice be 
tween the last suture in the pubocervical fascia and the 
supravaginal cervix is closed The bladder also is firmly 
supported Particular reference w as made in the introduc 
lion of the modified Fothergill s suture that the suture be 


inserted into the uterus abov e the region of the internal os 
or what I choose to call the pivotal point so that now 
when tied tightly the cervix is forced backward and the 
body of the uterus is draw n forward thus correcting any 
tendency to retroversion of the uterus 
Fig 21 Inserting a senes of mattress sutures These 
sutures are hemostatic roll the edges out nicely and when 
inserted far back take in their bite a few hbers of the 
uteropubic musculofascial sheet so forming an additional 
barrier against any further bladder descent 
Fig 22 Sutunng the cut edge of the vaginal wall This 
is quickly done w ith a continuous suture 
Iig 23 A perineorrhaphy should be performed also 
The author uses a knife entirely for this dissection The 
field of operation is exposed by grasping with two kocher 
forceps that part of the introitus dose to the lowest carun 
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cull mjTtiforme* on each side of the v agma This is usu 
t.on J be 0 w the opcn ' nt? of Barthol.nsgI.nJ Trac 

!“? .V” de m an outward direction on these t«o forceps 
s fsJn roucocuUneous unction „ now incised with 

vaetfalttall B Twrl.i he ( Ser, ' l '' atlon of the P°»«*nor 
, Lf Tv? ^ her f , orce P s are now applied to the 

L Pp j' p n 1 I t , 5 l( the newly made incision held with the left 
hand and the Imfe is used to dissect up the flap This can 
1 P f t ^ np ‘ d ’ y Sa , ic)y as the pulp of the fingers of Se 
left hand pressed firmly against the flap guides the knife 
m its course and makes the dissection safe 

JL ****** the scar tissue and the superficial stmc 
P e " n « um W jth the flip raised and protected 
rarr,/? d ^ the left hanJ the d ^«.tlon is 

“ ”£? d P. 5. “* r 1 rt1 ? e . f 0Ut t0 the * ,<les CoMes fa* 

cia fibers of the superficial transversus perinei mus le and 


' the scar tissue brought about by pre- 

J mous tearsindlacerationafromchild 

ei' birth are severed until deep in the 

I [V central part of the penneum the rectal 

?! Y "all can be seen The knife changed 

i '\ from one side to the other works 

I )\ admirably 

(— O 1 ig j 6 Separating further the pos- 

gfiA tenor vaginal wall by the giiue 

-» covered finger and isolalingthelevaior 
<V/ \ am muscle straps The cellular area 

betw een the rectum and vagina sepa 
rates easily— finger dissection being 
PI bloodless The pubococcygeal straps 

U ^ ^= 5 ^ of the levator am muscles now are 

JP') \\ v ' identified They are not at all super 

-A ' ficial as many surgeons think but lie 

T_J \J deep and far out in the perineum The 

P] _>r absolute isolation of this musculofas 

pP 7 cial structure is essential if a good re 

suit is anticipated 
Fig 27 Removing the redundant 
vaginal mucosa The amount of mu 
; 2-j cous membrane to be removed vanes 

in every individual case Iftheques 
tion of further coitus can be answered 
in the negative a considerable amount may be cutaway ff 
not then it is most important that great care be taken to 
avoid a vaginal stricture It is much wiser 3nd safer to err 
in leaving too much rather than too little Usually in 
this t)T>e of operation for v ault and uterine prolapse the 
ape* of the flap has to be carried quite high in the vault oi 
the vagina H hen this point has been decided upon ahocher 
forceps is applied to denote the upper margin of the flap 
and the redundant mucosa is then cut away with scissors 
Fig »8 Uniting the cut edges of the posterior vaginal 
wall The dissection having been finished Reverdms 
needle is now passed at the apcT threaded vvjthdra a 
the suture tied Sometimes it is w ise to insert the needle 
again pass the short end of the tied suture through its eye 
withdraw and re tie This double knot makes for safety 
The short end is then held up with a Kocherforcepsanotn* 
suturing continued part way down the vagina! waits foe 


JOHNSTON TKHATMLNT O! UTLRINE PROLAPSE 





Kocher forceps hold 
mg the short end is 
then cut away and 
now transferred to 
the long end of the 
suture and held taut 
Fig 49 Approxi 
mating the levator 
am muscles With 
the pulp of the index 
finger of the left hand 
pressing the rectum 
well back a senes of 
sutures are inserted 
joining together the 
two levator straps 
It is well after tying 
the first suture to 
make a vaginal ex 
animation The va 
gma should admit 
two fingers easily IF 
on examination the 

canal 13 unduly narrowed the suture should be removed 
and a suitable one inserted It is well if at all possible for 
the top suture to include w ith it some of the loose tissue on 
the posterior vaginal flap This obliterates the dead space 
and tends to control hemorrhage Threeor 4 sutures usually 
suffice to establish a firm pelvic door The sutures should 
be firmly tied the top most with 3 knots 

30 Completing the approximation of the cut edges 
of the vaginal wall The continuous suture held by the 
Kocher forceps (fig aS) is now further used to bring to 
gelher the cut edges of the posterior vaginal wall so 
fashioning the newly formed vaginal tube When the skm 
margin is reached the suture is tied 
ktg 31 Suturing the superficial structures of the pen 
neura \ few interrupted sutures bring together the fibers 
0' the superficial transversus pennei Colies fascia and 
superficial fascia The sutures should be firml> tied with 
two knots and the ends cut short to avoid catgut knot 
serum in the perineal wound 
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Fig 32 Closing the wound Interrupted catgut sutures 
are used Particular care should be exercised during this 
final maneuver to see that the skin edges arc well everted 
The surgeon with a dissecting forceps everts the edges well 
w hile the assistant ties the knot 

Fig 33 The final suture 1 

The woter wi hes to coQvey h» appreciation to the ever incentive 
genms Mr Victor Bonney The wrist reels containing (he catgut arc 
has also the modification ot Reverd a s needle The small scissors are 
tray modification of ibe kocher scissors and the dissecting forceps is mv 
own The forceps is quite useful when used with Rtverdin s needle and 
where the problem of fat is ever to the fore The thimble prevents shp- 
p ing exerts a s teady tog 1 olluence on t he forceps when t he surgeon is work 
og in difficult comers and moreover does not impair the usefulness of 
the left hand as can be seen m the sketches of the operation (Fig s6) 
The modified Kocher scissors earned by the assistant on the fifth finger 
of bis ngbt hand are *1 0 useful They ate always to hand when the 
cutting of sutures or ligatures is desired and do not impair bis useful 
rt ess nor does a good assistant find th em cumbersome quite the reverse 
very handy The material used throughout is chromic "No 3 gut except 
for mall ves ell gaturniR when No t piim is employed 
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T HE ideal incision for canctrof the breast 
should provide for the removal of a wide 
area of shin over the tumor including 
the nipple and the areola while at the 
same tune it should allow for closure of the wound 
without undue tension on the shin flaps This 
should be possible in all carh cases without the 
danger of sloughing from tension while in more 
advanced cases so large an area of shin must be 
sacrificed that shin grafting will be necessarv no 
matter w hat tvjv* of incision is used The incision 
herein described which 1 have used for several 


vears allows of more adequate removal of shin 
with better closure therebj reducing to the mini 
mum sloughing and thenecessitj for shm grafting 



1 18 i Tension inllajs hen sewrtl in a slraight Imc 



hig 2 I oints of maximum tension 1 amt B 


The shin ov er the pectorahs major muscle is 
quite tense and unyielding and does not lend 
itself well to plastic closure However the shin 
below the pectorahs major and over the axilla is 
more pliable and quite freely movable in a hon 
zontal or anteroposterior direction but not so 
freely movable in the vertical direction In closing 
the elliptical incision the one most commonlv 
used it is often found that there is undue tension 
in the center of the incision or the flaps entirely 
fail to come together, while at the same time the 
lower flap is quite loose and has abundant ti sue 
and to spare in the direction parallel to the inci 
sion as depicted diagrammatical!) in Figure i 

The principle of the incision to be described is 
to tahe advantage of this laxity in the lower flap 
in such a wav as to bring the central points of the 
flaps closer together and thus allow adequate 
closure with little or no undue tension as distinct 
from the incisions which depend for closure on die 
mobility of the shin in a direction at nght angles 
to the incision 

In the elliptical incision the central points (Fig 
j l and B) usually will not meet or do so with 
difficult) and tension 

The upper flap is formed in the usual manner 
The lower flap however is made by two incisions 
forming a V which includes the sh in o\er the 
tumor the nipple and areola (Fig )) 



the lower flip' shaped 


Si6 
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Fig 4 A Closure beginning w ith a U stitch 

Fig 4 B Method of sewing up starting at point of V' 



Fig S The closed incision which is now T shaped 


In closing the incision the two sides of the V 
come together readilv A point m the upper flap is 
selected to which two points on the lower flap will 
meet without undue tension These three points 
are conveniently anchored bj a U stitch (Fig 
4 > A) Closure raaj begin at the point a dosing in 
the V until the lower flap will meet the upper 
without tension, (Fig 4 B) and stopping before 
lateral tension begins The upper angles of these 
two flaps should be rounded off to minimize the 
danger of sloughing 

The closed incision is now T shaped (Fig 5) 

The site of the tumor and its relation to the 
nipple necessarily require consideration in the 
placing of the incision (Figure 6 illustrates these 
variations) 

It is essential to know the lymph drainage of 
the breast and the way in which malignancy 
spreads in order to place the incision to insure 
removal of all possible involvement beyond the 
primary growth Skin m\ol\ement and skin 
nodules (following operation) are onh some of the 



and taking in the slack with sutures thus advancing the 
central point of the lower toward the upper flap 



Fig 6 The method of placing the incision according to 
the location of the tumor 


problems of the surgery of malignant disease of 
the breast The scope of this paper cannot take 
these into consideration 

RESUME 

1 Difficulty is often encountered m closure 
when an adequate skin area is removed with an 
incision of the elliptical type 

2 The incision described herein allows of 
equally free removal of skin in suitable cases and 
dosure is simplified 

3 Skin grafting is less frequently necessary 

4 It is understood that closure of the wound 
is not the essential consideration when malignant 
growth is very extensive or has already involved 
the skin 
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T HI group of cases under consideration 
appears to be uniform in 3 respects 
postmenopausal incidence, composite 
histology and high malignancy These 
cases -ire therefore sharpie separable from the 
whole group of sarcomas of the uterus which 
occur it all ages and arc variable in histological 
fe ituris and in degree of malignancy and curabil 
it\ \\ hether adcnosarcomas hiv c been hitherto 
grouped together with other sarcomas of the 
uterine corpus in the reported studies is not pos- 
sible to determine In the group of 40 sarcomas 
reported by Handley and Ilowkms the ages 
ranged from 30 to ,o and the authors found a 
correlation between frequency of mitotic figures 
and fatal outcome They were satisfied that it 
was practu iblc to distinguish cellular but benign 
ftbrormomas from sarcoma by the prcsmation 
of the whorled pattern in the former as well as 
the les cr number of mitotic diyisions In the 
absence of any statement as to the menstrual 
status of their patients I have noted that if the 
cases arc grouped according to age the 17 patients 
below the age of 50 show a group of 7 surviving 
the period of observation while in the group of 
2 1 above the age of 50 onlv 1 survivor is found 
However there is no evidence that any of these 
cases showed the composite histologv found in 
my group 

A study of a large group of uterine sarcomas by 
Novak, and \nderson includes only 2 cases of 
polypoid sarcoma or sarcoma botryoidcs both 
occurnng in young children and rapidlv fatal 
The authors believe that sarcoma mav arise from 
the uterine wall or from a fibromyoma both of 
these sources furnishing myogenic tumors and 
other sarcomas mav arise from the mucosa pre 
sumablv the stroma cells and from blood vessels 
They found that the tumors of fibromyomatous 
origin yielded the most numerous clinical cures 
but that in general the degree of mitotic activity 
was a good guide to prognosis No mention of 
composite structure or of the comparative out 
come of cases beyond the menopause is made 
Six cases constitute the group presented here 
They were found among a total of approxi 
mately 8,500 gynecological specimens obtained in 
a period of 9 years lhis is about one third the 


incidence of all uterine sarcomas found by Novak 
and \ndcrson All the eases presented similar 
clinical features discharge hemorrhage passage 
of clots and slough irregular pain soreness and 
feeling of pelvic weight All had passed through 
the menopause 2 or more years before the onset 
of symptoms Physical examination revealed 
palpable enlargement of the fundus and in some 
eases a mass partly extruding itself through the 
dilitid cervix This mass was usuallv smooth 
and its surface was edematous and hemorrhagic 
so that the clinical impression of a degenerating 
submucous fibromvoma was given Fxammation 
of slough or of a biopsy specimen was necessarv 
for diagnosis 

1 he clinical course and pathological findings in 
the indiv idual eases follow 


Case i \ single nulliparous Swedish woman of s* 

vearsv as seen first as a clinic patient She had reached the 

menopause 2 \ cars before the present illness I our weeks 
prior to coming to the ho pital she had occasional paiimd 
sensations in the lower abdomen followed shortly by tne 
pa sage of blood an i blood clots The hemorrhage became 
progressively worse and 6 to r a pads a day 
She had noted a yellov 1 h odorless discharge before the 
bleeding but could nnt fix its time of onset 

I h> steal examination detected a moderate poorly 
lined enlargement of the fundus of the uterus a hecerv 
canal was patulous and bleeding and there was a sugges- 
tion of a mass extruding itself at the internal os 
Operation on tugust 15 19.3b dif h> ed »brge *mount 
of frnble material of the type usually Resented *» «' * 
Power lilt The fun lus could be felt under ane tbesia to 
be about three times its normal size \ biop y Kveai™ 
the characteristic histopathology of ^ero^rcona ftiR 
,) \ few irregular tubular structures of epithet a PP 

ance were found widely separated m » plcomorphiCstro^ 
The tubules showed their lining cells poorly onented " 
small secondary acini in the walls of the to «** ’ ® « 
Mitotic figures were more numerous in the ^ supports 
Stroma where the cells were Urge and 
form with several nuclei There were > <--11^ but 
acidophilic cytoplasm rc emblmg smooth muscle . 
greatly enlarged and with hjperchromatic and mump 

""S lr»trt bv .ta »«»" * £Sg, £ 

January 17 rot 7 found her somewhat lrnpM «, e 
the hemorrhage reduced to occasl °" 3 . f ” e , n d the 
(undos was about three times .t* y on 

cents was very small « n ton«l adhesions 


hi 8 
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Fig 1 Case i Curettage specimen shows one large and 
other small tubular groups of id differentiated epithelium 
with sarcomatous stroma of polymorphous variety but 
including many large acidophilic cells apparently im 
mature muscle 


and metastatic nodules over the omentum and the surface 
of the liver Both adnexa were found covered b> new 
grow th A biopsy specimen of the omentum w as taken but 
no therapeutic procedure was thought possible 
Pathological examination of the omental biops> tissue 
brought out some features identical with and others dis 
similar to the primary tumor The cells (I ig j) appeared 
to be of a single type and resembled anaplastic carcinoma 
in their tendency to group themselves in close apposition 
without tubular arrangement Spindle forms resembling 
the stromal masses in the first biopsy were numerous but 
none of the myoblasts could be found 
This patient continued to become more feeble and had 
attacks of abdominal pain She died 14 months after her 
first admission with evidence of widespread metastascs 
Case 2 A 5S year old colored woman nulliparous 9 
years past the menopause came for the relief of symptoms 
which began about 2 years before The principal com 
plaints were vaginal staining partly watery and pink and 
sometimes bloody and increasing abdominal tumor She 
also had backache rectal pain frequency pain in unna 
tion and bilateral abdominal soreness Physical examina 
tion revealed an enlargement and induration of the uterine 
fundus with fixation The cervical lips were smooth but 
the canal was dilated with necrotic material protruding 
from it The right adnexa felt indurated and enlarged 
Operation on May n 1937 revealed a polypoid mass in 
the uterine cavity and this was avulsed It proved to be 
an ovoid solid mass 7 7 by 5 by 4 5 centimeters Its sur 
lace was brown and almost smooth but the consistency 
w as friable On section the tissue appeared soft and spongy 
" tL ' ar S e foci of hemorrhage but no cavities 
Tl * he "“^Pathology of this tumor (I ig 3) is composite 
lne predominant cell form is a spindle shaped structure 
with poorly defined cytoplasm and ovoid clear nucleus 
scattered large cells with acidophilic cytoplasm and hyper 
chromatic nuclei are present In the densest foci there are 
cords of large anaplastic cells Many foci are my xomatous 
, h smooth basophilic intercellular substance of chondroid 
type 



Tig * Case 1 Biopsy of omentum has the structure of 
undifferentiated carcinoma without stroma 


This patient was considered to be too cachectic to under 
go any treatment She died of abdominal tumor extension 
5 months after admission 

Case 3 A 58 year old white married woman passed a 
large mass per vaginam and subsequently continued to 
bleed She had passed the menopause about 5 years 
before and although the present illness had been preceded 



Tig 3 Case 2 An undifferentiated ground structure of 

small spindle cells scattered among which are large cells 
(myoblasts) seen especially near the vessels and other ceils 
with giant nuclei 
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he 4 Case 3 In this field are seen solid and tubular 
ne t of carcinoma with a very cellular stroma containing 
undifferentiated spindle cells and large acidophilic cells 
which how occa lonat marling* re emblmg stnations 


by abdr minal fulne and fatigue she had not called for 
medical attention She probably had ha i vaginal discharge 
for some time but no frank hemorrhage until the sudden 
protm ion and subsequent passage of the mass txamina 
tion of the specimen showed it to be 17 by 10 by 5 centi 
meters ath a smooth brown surface broken at one end by 
a pointed hemorrhagic rone representing apparently the 
site of attachment On section all of the tissue was soft 
and olid with a mired gray brown and red streaked color 
and a fibrous texture 

Microscopic examination (I ig 4) sho v S a compo ite 
hi tologv The supporting ti ue is made up of pindle 
cells v hich are elongated and separated by clear non 
fibrillary material \mong the e cell are a great many 
larger one which hare abundant acidophilic cytoplasm 
and central nuclei show mg h) pcrchromati m and scattered 
mitotic figures Tubular glands are embedded in this 
mixed stroma and con 1st of poorlv oriented epithelial 
cells with clear cytoplasm sharp cell borders and irregular 
nuclei Many solid clusters of the epithelial cell arc 
observed 

Laparotomy was performed in an attempt to remove 
the uterus and adnexal structures but adhesions and 
tumor implantations were encountered over the unnary 
bladder and on the anterior abdominal wall Biop y of 
the e revealed a marked predominance of poorly organized 
adenocarcinoma without the compo ite structure found in 
the uterine mass 

This patient died within 2 weeks in a sudden episode 
which had the clinical features of pulmonary embolism 

Case 4 This patient ts presented by permission of her 
doctor Dr \\ I Heaty of whose complete record the 
following is an abstract Her present complaints began 1 * 
years after the cessation of menses when she was 63 years 
old She had been seen frequently for many years because 
of uterine malposition and menopause \ as induced at the 
age of St b' mtra uterine radium application of 1000 



irregular form 


?hc 1 sc« Tk« cctcic ««! 

composite ttsmots » *» el 

endWhmt jhnd. « I «■* »' « He 

ovoii epithelial cel poorly or e " ,„.}w The basement 
lomen eel >>'“»> *" “ > “ <1 

£. of my.oma.ous ***^Z?%L ting of the 
Treatment v as ‘^Wuted at once^ d j6 oo 

mtra uterine apphcaOon o! nd.um cyc le throw h 

milligram hours and pe l '*\ ”,Veek5 a panhy-sterectomy 

4 portal Mter the ehpse af uwe^sap * o( 

was performed \t «»»*»»* the peritoneal cavity 

tumor implantation or me uterus v as as follow s 

Thegrossappearan eof the uje timelrrs ,nUngOi 

the attached cervix it ® broad an d 3 7 

and the lundus was a J “ scc tion , a fibrous ard 00 
meter in dc !’ th T . h f The uterine canal showed 

no lules ere to be felt or «en* coagulatnn 

a uperficnl rone of jellov chee > P 
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Fig 6 Case 4 Operative specimen of the uterine wall 
after radiation therapy shows diffusely infiltrating tumor 
persisting m small strands but without the original char 
actenstic differentiation 


occupying the place of the endometrium except at the top 
of the fundus where a pink smooth mucosa was present 
In the middle of the uterine canal the coagulated cheesy 
zone m\ol\ed some of the underlying myometrium to a 
depth of about 8 millimeters The cervical canal was 
hemorrhagic and soft The uterine tubes were of normal 
dimensions and fibrous consistency with a few fibrous 
adhesions On section they contained a little clear fluid 
The ovaries were both small wrinkled and fibrous on 
section 

Microscopic examination of the uterus (Fig 6) shows a 
number ol unexpected features considering that the orig 
mal tumor was polypoid and the gross appearance of the 
removed uterus gav e evidence of radiation necrosis of the 
endometrium and fibrosis of the myometrium Beneath the 
zone of typical hyalimzation ischemia and coagulation of 
radiation necrosis are seen a great number of finely divided 
cell strands following the intramuscular vessels and pene 
trating into all parts of the sections These strands consist 
o' spmdle cells and ovoid cells with basophilic cytoplasm 
and they are arranged m small clusters without acinar 
O roupmg Some cells show hyaline globules The uterine 
tubes and ovaries show no tumor involvement 
During the following year the patient continued under 
close observation and at the end of this period a mass 
became palpable to the left of the sacrum \nother com 
pietc course ol x ray therapy was given and at the present 
tune there is no longer a palpable mass nor any evidence of 
tumor elsewhere 

, 5 an d 6 have been reported in a previous paper 

\ IJ ) Because of their identity with the cases above a 
summary of the clinical course and pathology is repeated 
_ re ‘ “ E first case w as observed in 1930 when the patient 
JJ? 55 > cars old She had hid an artificial menopause 
uced by radium because of hemorrhage from fibroids 
1 gnosed clinically) she had had 4 children After a 
pe ou ot 12 years of freedom from gynecological symptoms 
Hwi> Cntere j hosP'tal complaining of backache and 
nur. na n™ lamination revealed great enlargement of the 
cumf Because abundant friable material was obtained at 
a Re complete abdominal hysterectomy was done 



Tig , Case 3 The complex architecture partly tubular 
adenocarcinoma and partly cellular stroma is seen to 
include in the latter many large acidophilic cellsand several 
island* of cartilage 

The uterus was found enlarged and globular with a weight 
of i 030 grams On section the corpus was seen distended 
by a pedunculated mass measuring 15 by 12 by 10 centi 
meters Us surface was irregularly brown and red with 
some erosion The cut surface was soft, fibrous and fatty 
with many small cy sts and a great many focal hemorrhages 
and patches of necrosis Microscopic examination (Fig 7) 
of this tumor mass revealed a composite histology with 
islands of gland forming epithelium resembling endome 
trial adenocarcinoma supported in myxomatous stroma 
where many large spindle cells and foci of cartilage were 
observed A course of pelvic x ray treatments was given 
Intestinal obstruction began to develop about 6 months 
after operation and continued to become more nearly com 
plete until November 1931 about 14 months after oper 
ation when the patient died The pelvis was indurated at 
this time but no autopsy inspection was permitted 
Case 6 the second of the cases previously reported was 
observed by Dr W P Ilealy This patient s symptoms 
began 9 years after a menopause induced by radium She 
was 64 years old Uterine hemorrhage began in June 1930 
and continued until August Their cessation appeared to 
result from a course of pelvic x ray therapy given in July 
and another course was given in September A pelvic 
examination done under anesthesia m October demon 
strated globular enlargement of the uterus and curettage 
was done The fragments removed were necrotic Failure 
of further radiation regression induced the surgeon to per 
form a complete hysterectomy on February 20 1931 The 
uterus was not heavy weighing 125 grams but there was 
a polypoid mass filling its cavity Its surface was yellow ish 
red and fungating Section across the attachment showed 
no line of demarcation No tumor could be found in the 
adnexa Microscopic examination of the tumor showed a 
structure identical with the cases here reported with a 
striking admixture of spindle cell foci of sarcomatous ap 
pearance bearing large islands of cartilage Large acidophi 
lie cells resembling immature muscle were numerous Many 
irregular tubular and solid epithelial clusters were present 
and could be demonstrated on the border of attachment of 
the tumor to the myometrium (fig 8) This patient had 
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s»gns o f tumor 18 months after the onset of to 
chmcal course (Chse 4) However the utew 
sertions showed diffuse infiltration of the mvo- 
metnum bv tumor after pre-operatne radium 
and x ny therapv 

The 3 patients not subjected to hvsterectoim 
were in too advanced a state for the use of eftec 
me dosage of radiation although 2 of them had 
c/inical complaints dating back 4 weeks or less 
Biops) of peritoneal or omental metastases was 
obtained in 2 of these patients and showed in them 
a predominance of the carcinomatous structure 
\ without the composite histologv observed in the 
V. ^ j utenne tumors Howev er, these biopsies were so 
small that It is possible the\ did not furnish an 
opportumtv for a complete studx of the structure 
f °f the metastases Evidence of pelvic or abdom 

extension of tumor was noted at the time of 


the first hparotomv m 2 patients became appar 
ent in a short time in a patient not operated upon 
, a *t 6 The crmix ue slruclure found in ihi* (Case 2), and developed in the 3 patients in 

^jsstira 

4) it was possible to reduce the palpable pelvic 
tumor extension b} x ra\ therapv 

CVSES REPORTED B\ OTHERs 

The v anation in termwolog) is a serious handi 
cap i in identifying the group which is here called 
binder the influence of the 


cell 

an un «mlful an J aim t yrnntom free course f< r alxut 
a 'ear and then doe) ped peine anJ atxhmina! mp. 
toms with clinical ev Hence of tumor recurrence and 
?Zl a . Us ‘ V 1 * t,eii 1 J”" aftcr the on*et of 

sj-mpt nvanlabrut ir m nths aller the operati n 


idenosarcoma 


>luuvrv or cumcvl on lrv vTtoss . , ... 

stmilanlv in histofogj of the congenital fiotQoid 
, / 5 5 0 ,he 6 Patients at the time of the sarcoma these cases in adults have been reported 
The t'T P f r 5WW 32 x 33 a® 63 and 64 m part as examples of the same disease Other 

from ? 01 lime pan ihe menopause ranged authors {4I have used the corresponding German 

, , ” 12 ' ears The menopause had been term 'traubiges Sarkom but the cases so 

an ? lnt ^ uce ^ bv radiation in the described appear to be characterized bv the poJ) 
n«r 1. the significance of the latter group is poid and lobulated structure onh and consist 

.. n / °f the length of time entireh of examples of m\ 0=3 r coma and poll 

j r om ,rom 1 discharge or hemorrhage it morphous sarcoma of the endometrium huch 
° ^^ I^s'ible that the tumor found later cases do not appear from the data given to 
POn V° C r , S ' m pt°ms requinng the constitute a group with anv homogeneous charac 
nuK-nct" 0l me ”°P au se hive of the 6 tenstics as to clinical course or prognosis 

» op com P r amed rnainlv of discharge or hem Two cases showing adenocarcinoma in a stroma 

. , o’her apparentlv noticed no of spindle cell and polv morphous sarcoma were 

pn?V^!i , J " ere foun d to have smoothlv reported bv Rable Ruckhard in 1672 and theic 
^ u en and a polvpoid mass was detected description corresponds with that of the present 

71 S ,t^v!!. inal, ?. n ,n 4 l ^ e P atlcnts and group One woman was 51 jears old and the 


found in Ihe j others „hen Ihe uterus 
sectioned 

In 3 patients complete hvsterectomv was per 
formed with pre-operative radium in 1 patient 
together with pelvic x rav therapj and pre 
operative x rav therapj alone in another patient 
Ihe onh patient showing some evidence of con 
trol of tumor growth was the former and this 
patient appears at present free ol svmptoms or 


tumor was noted 14 vears after ihe occurrence of 
the menopause which must have been spon 
taneous although no information is given and 
the second case was that of a woman of 62 jears 
who had passed the menopiuse 9 >ears before 
A case reported in 1890 bj Klein was similar 
to the 2 above and the tumor was a polvpoid 
mass m which a mixture of mvxomatous ana 
spindle cell sarcoma supported adenocarcinoma 
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tous glandular elements The patient was ^9 
jears old and was ir jears past the menopause 
Mention is made b> Opitz of 3 cases in which 
the composite structure here emphasized was 
found He furnishes the clinical information that 
1 case was in a woman of 57 jears, who had passed 
through the menopause 6 jears previously 
Von Franque makes mention of uterine polj 
poid tumors with a mixed structure of sarcoma 
and carcinoma, but furnishes no data as to age, 
relationship to menopause, or prognosis, except 
that 1 patient was 49 jears old 
Robert Mejer describes 3 categories of uterine 
tumor which may belong to the group with which 
I am concerned One categorj consists of cases 
he considers sarcomatous changes in poljpoid 
adenomjoma One case was that of a woman of 
;>o jears and the other v\as a patient of 67 jears 
Both showed polymorphous sarcoma surrounding 
tubular glands lined bj low columnar and cuboi 
dal epithelium In the latter tumor there also 
were nests of epidermoid epithelial cells In 
Mejer ’s second group bearing on the present 
problem, there are described under the title ade 
nosarcoma” 3 cases of polj-poid tumors arising 
from the uterine mucosa Two showed mixtures 
of carcinomatous elements with the spindle cell 
stroma \ distinction from adenomj omatous sar 
coma is made on the ground of the presence of 
hj'perplastic smooth muscle in the former Clini 
cal data are not furnished Thirdlj, under the 
group of “carcinosarcomas,” Mejer probablj in 
eludes some cases which maj belong to the group 
here discussed He states that most numerous 
among the 51 cases of carcinosarcoma in the 
literature are the sarcomatous poljps, which are 
difficult to evaluate, since the surface or the 
glandular epithelium seldom is carcinomatous,” 
or the cases refer to “polyps accidentallj invaded 
bv adjacent carcinoma ” 

Frankl reported a case of mixed tumor occur 
nn g in the form of a \ erj large polyp made up of 
spindle sarcoma and bearing irregular carcinoma 
tous glandular structures The age of the patient 
and the outcome of the case are not giv en 
Shaw collected from the literature 13 cases of 
mixed tumor arising m the corpus of the uterus 
included onl> those cases in which the his 
ologj revealed cells of “embrjomc” type such as 
immature striated muscle, or tissues of atopic 
janetj such as cartilage No such case was to be 
ound m the material at St Bartholomew’s but 
etween 1870 and ig-’o Shaw found reports of i 0 
cases meeting his criteria One of these is von 
ranque s case, mentioned here The ages of the 
patients were given in 7 of the reports as follows 


49 ;>o, 36, 5S, 62, 62, and 7^ The facts that 
whenever the information is available, the pa 
tients are bejond the menopause and a high 
malignancy and incurability of the condition 
exist, are particuhrlj noted 

Wolfe reported a case which, in so far as it 
showed the presence of chondromatous as well as 
spindle cell and myxomatous structures, mnj be 
included m the present summary The patient 
was 5 3 years old 

Frank mentions 2 cases of mixed tumor of the 
body of the uterus, 1 in a woman of 70 and the 
other in a woman “over 70 ” The structure was 
a mixture of carcinomatous glands, embrjonal 
striped muscle, and epidermal surface epithelium 
One patient died with metastases and in the other 
onij the curettage specimen was obtained Frank 
refers to another case as ‘ accidental mingling of 
adenocarcinoma and polj morphous cell sarcoma,’ 
but clinical information about this patient is 
not furnished 

\ summarj of the reported cases coming into 
consideration shows, therefore, that 31 cases of 
tumors which maj fairlj be called malignant 
mixed tumors of the corpus uteri have been 
observed and that the age incidence is given in 16 
of these and is m a range from 49 to 75 jears 
with no occurrence before the menopause 

IIISTOPATHOLOGICAL IDENTIFIC \TIOS 

The malignant mixed tumors in the group here 
considered appear to arise from the endometrium 
The characteristic intra uterine poljpoid tumor 
supports this idea, as well as the usual intermix 
ture of glandular inclusions or actual glandular 
and solid epithelial tumor components However, 
following Shaw , I believ e anj uterine tumor show 
ing multiple cell types and more particularlj, 
myomatous mjxomatous, and chondromatous 
differentiation should be included It thus be- 
comes difficult to exclude some of the polj- 
morphous cell sarcomas, especiallj if endometrial 
glands maj still be distinguished in the invaded 
tissue In mj cases, however, the presence of 
atopic tissue and particularlj of immature muscle 
tumor cells has made it easilj possible to dis- 
tinguish the tumors from the polj morphous cell 
vanetj, in which the vanetj in appearance of the 
cells arises from the presence of round, spindle, 
and multinucleated forms without differentiation 
into characteristic structure 

The histogenesis of mixed tumors in the genital 
tract is commonlj based on some variation of 
Cohnheim s theory of cell rests Wilms used the 
same hypothesis to account for such tumors in 
the genital tract as he did for the renal tumors. 
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nameh , the presence of an indifferent portion of 
embrjonal mesoderm from the dorsal region 
which thus might include part of a mjotome and 
account for the presence of striated muscle cells 
Me} er refines this theorj in belies ing that cell 
connections accidentals become established be 
tween the nephroblastema the blastema of the 
pels ic ssall and the ssolfiian duct and that the 
dossnnard grow th of the latter ma> therebs carr) 
portions of the former tissues into the uterus 
cervix and sagina These thrones appear more 
comprehensible in the congenital and juvenile 
occurrence of mixed tumors Recent experimental 
production of carcinoma of the uterus and cervix 
b\ estrogenic substances has been reported from a 
number of sources In such work in rabbits 
Pierson produced bs prolonged injection of folli 
culm in castrated animals an infiltrative tumor of 
carcinomatous appearance with metaplastic stro- 
ma in which islands of bone formation appeared 
The fact that the mature endometrium has such 
potentialities mav be related to the occurrence of 
mixed tumors without recourse to a hypothetical 
embrvonal displacement 

CONCLUSIONS 

1 group of 6 cases is presented which is made 
up of examples of an unusual tumor type with a 
mixed structure occurring in the bodv of the 
uterus and characterized bv the presence in the 
microscopic morphologv of epithelial tubules 
spindle cell sarcoma mvxomatous foci islands of 
cartilage and immature muscle 

2 \11 of these casts occurred in patients past 
the menopause 

3 Of the 16 cjses of similar pathological type 
reported in medical literature in which this infor 
mation is given all were postmenopausal 

4 The degree of mahgnancv is high and the 
differentiation from benign conditions particu 


lari} submucous fibromjoma is important so that 
earl} treatment 3nd operation ma} be instituted 
Radiation appears to hav e some therapeutic effect, 
but complete abdominal h}sterectom} is neces- 
sar> because of the tendenc} to diffuse m}o- 
metrial permeation One case treated bv both 
external radiation and intra uterine radium and 
subjected toh} sterectom} has survn ed 18 months 
without clinical evidence of tumor at the end of 
that period 
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TRACTION IN THE TREA I MENT 
OF FRACTURES 


T HL least understood the least el 
ficientlv employ ed, and \ et the most 
important factor in the treatment of 
fractures, is traction E\en discourse upon 
fracture treatment insists upon traction with 
manipulation, Net even when full length has 
been obtained at the time of primary reduc 
tion, position of the fragments is often lost m 
the ongmal splint or cast because of failure to 


maintain the limb m full length When man 
ual pull or bandages with pressure are cm 
ploved, traction must often be released at 
once because of interference with circulation 
or because of undue pressure on the soft part', 
h\tn when mole shin, adhesive plaster, or a 
skeletal pm has been used, these ma\ loosen 
at once °r in a da} or two if insufficient pull 
is being unploy ed to maintain length and 
complete nduction of the fracture 


" ith loss of traction follow ing pnmarv re- 
< action, there m a tendency tow ard deviation 
or angulation at the point of fracture as 


shortening of the limb occurs tinder such 
circumstances deformity and disability , in 
some degree, are inevitable Also in such 
cases which is practically always, when 
weight and pullev traction are relied upon, 
rotation of the distal portions of the fracture 
and the limb occurs Especially in the leg and 
in compound tractures, weight and pulley or 
clastic traction should never be attempted 
This is true even when such devices* as the 
Sinclair skate pins ict tongs, or Kirschner 
wires are employed \nd it is especially 1m 
portant to note that an\ device that is rao\ 
able outside the Umb permits loss of length 
and position to occur as well as loosening of 
the wires ice tongs, etc in the bone and lrn 
tation at the points of c\it and entrance m 
the skin 

The answer to these difficulties is to be 
found first, in the correct application of trac- 
tion on the fracture table at the time of pri- 
mary reduction kinder such circumstances 
manipulation of the fracture fragments into 
correct position becomes a simple matter 

Then with the introduction of pins above 
and below the point of fracture and the apph 
cation of a plaster of-Pans cast, length and 
position, as well as permanent ltnmobthza 
tion, are assured This plan of treatment is 
especially important in compound fractures 
in which, as we now know, disturbance for 
secondary dressings is unnecessary The 
method applies also in the secondary reduc 
tion of fractures, either simple or compound, 
in which there was failure to maintain com- 
plete reduction at the time of, or following, 
primary treatment 

It is mobt important to remember that 
Kirschner wires, ice tongs and other devtccs 
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are less efficient than rigid pins included in 
casts and are like]} to be unsatisfactory in 
these cases Any instrument which is or be 
comes loose at a point outside the limb is 
likely to loosen m the bone also and to cause 
irritation or necrosis accordingly Rigidity and 
immobilisation of all the anatomical parts 
m\ ohed as well as skeletal fixation pins, 
splints and casts employed in the treatment 
of fractures arc of the utmost importance 
H WrwEtr Orr 

LATERAL ABERRANT 
TH1ROID TISSUE 

T HE appearance of lateral aberrant 
thyroid tissue m its position outside 
of the thvroid up and down the 
neck anterior to the sternomastoid muscles 
and in relation to the internal jugular reins 
occurs so infrequently that its diagnosis is 
seldom made and its dangers rarely appreci 
ated except by those who are dealing with 
thyroid cases m considerable numbers Since 
all lateral aberrant thy roids arc papilhferous 
in character the\ arc all potentially malig 
nant Of 36 patients upon whom we hare 
operated for lateral aberrant thyroid tissue 
malignant degeneration had already taken 
place in one third of the cases It is important, 
therefore that there be a realization of the 
existence of these lateral developments of 
exCrafftyroid tissue their dangers and their 
management 

The true origin of the thrroid gland is a 
median one represented in the adult by the 
foramen cacum at the apex of the circum 
vallate papille on the posterior third of the 
tongue from which point it descends through 
the base of the tongue to its position on the 
trachea and connected in the fetus to the point 
of origin by the thyroglossal tract This 
tract runs before through, or behind the 
hyoid bone as median fusion^of that structure 


relates itself to the descent of the thvroid 
It is along this median tract that true develop 
mental aberrant remnants of the descending 
thyroid occur 

Rarely there occurs however, aberrant 
thyroid tissue originating laterally from the 
ultimo branchial bodies and it is with these 
laterally located thyroid developments that 
we arc here concerned Lateral aberrant 
thv roida occur unilaterally or bilaterally Be 
cause they extend upward and downward 
from the clavicle to the mastoids m front of 
and beneath the anttrtor border of the sterno 
mastoid muscles as soft discrete and movable 
gland like structures they are very often mis 
taken for enlarged cervical lymph nodes 
When malignancy occurs in these laterally lo 
cated nodules of aberrant thyroid tissue 
metastases sometimes occur into the thyroid 
gland itself with the development m that 
structure of a discrete thyroid nodule When 
this nodule in the thyroid is removed and sub 
mitted to a pathologist not v ell versed in 
thyroid pathology a report may be returned 
stating only that it is a cancer of the thyroid 
This nm result and has in cases sent to us at 
such a stage in the assumption on the part 
of the operating surgeon and the attending 
pathologist that the primary lesion v as in th* 
thvroid and that the lateral gland like struc 
tures represent metastases in the adjacent 
cervical fy niph nodes when an exacth t every 
situation was the fict Likewise the return 
of a report of cancer when one or more of the 
liter ilh located cervical hroph node like 
structures has been removed and submitted 
for examination may be confusing to those 
inexperienced with this lesion 
The typiciUv papilhferous appearance of 
these lesions either in their primary lateral 
location or when they have metastasized into 
the thyroid should always make one suspicious 
that they arc literal aberrant thyroids 



r DITORI ALS 


827 


The occurrence of a chain of discrete mov 
able, non tender, gland like structures up and 
down the neck in front of the sternomastoid 
muscles either on one or both sides should 
make one suspicious of the possibility that 
the) are lateral aberrant thyroid tissue 
It is extremely important to diagnose such 
lateral aberrant thyroids properly Since in 
man) cases they will not haxe alread) become 
malignant, radical dissections of both sides 
of the neck from the clavicles to the mastoids 
should be instituted against the possibility 
of later malignant degeneration If malig 
nanev has already taken place not only should 
both sides of the neck be completely and 


radically dissected with the removal of all 
aberrant thyroid tissue but ail nodules within 
the th>roid itself likewise should be widely 
removed at the same time Since these papil- 
Uferous tumors, often macroscopically dark 
in color because ol hemorrhage into them, are 
so radiosensitive whether or not malignant 
degeneration has occurred, the operation 
should be followed by intensive high voltage 
x ray radiation to both sides of the neck In 
the absence of malignant degeneration, the 
outlook follow mg these procedures is excellent 
and even when malignancy has already oc- 
curred but one patient died following this 
form of treatment Frank H Lahey 
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HARVEY CUSHING 

i S 69-1939 

I T IS difficult for those who knew him to believe that Harvej Lushing is 
not still among us His perv asivc personahtv which penetrated into so man} 
and such varied circles was something that seemed timeless as well as ageless, 
an ever living being like a dweller on Oljmpus who deigned to mingle with 
mortals To the present generation of phj sicians Dr Cushing was a perpetual 
inspiration not onlv as the most brilliant and gifted surgeon of his time, but as 
teacher and investigator author artist philosopher, and friend 

\s if intended to cam out the variation of Shakespeare m all three of its 
phases 

Some are born great 

Some achieve greatness 

\nd some are bom in Ohio — 

Dr Cushing was born in Cleveland on April S 1869 and as he himself sa>s, 
I hough long a»a> from this communit) (1924) I still instmctivclv regard it as 
home and consider mjstlf a member at least of jour medical famil} A long 
heritage of phv sicians was his from father grandfather, and treat grandfather 
Small wonder thtn that he should write (1923) “The medical traditions of im 
forebears inclined me to the abnegating life of a general practitioner To this I 
looked forward during m\ medical course and I still think there is no more 
satisfactorv or higher calling in medicine But before launching him on his 
medical career let us pause for a moment at ^ ale Univcrsitj where he graduated 
with the class of 91 Tor three years he played varsitj baseball and became 
imbued with the spirit of team play This spirit he constantlv exemplified and 
in exhorting the medical facultv of his alma mater at the opening of the Sterling 
Hall of Medicine in 1925 we hear his words Not alone imagination and in 
dustrv are needed but in addition what is known as the spirit of team plaj 
unselfish lovaltv to one another and to jour common purposes and objects 
Trom the Harvard Medical School Cushing was graduated in 189, with the 
degrees of M A and M D and thereafter served as a surgical house officer at 
the Massachusetts General Hospital In looking over the records which he 
kept of his patients during this service drawings of operations appear as bar 
bingers of the dailv operative sketches which so beautiful!} and accurate \ 
enrich practicallv all of his brain tumor records at the Peter Bent Brigham 
828 
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Hospital In 1896 Dr Cushing secured an appointment at the Johns Hopkins 
Hospital on the service of William Stewart Halstcd, and although there was an 
abrupt and extraordinary change m the type of surgen to which he had been 
accustomed, he learned and quickly apprenattd the vital fundamentals which 
the great Halstcd taught— absolute hemostasis painstaking cire m the handling 
of tissues, and the value of closing wound, in mam lavers with fine silk Xo 
one of Halsted’s pupils became as accomplished in these principles as Harvev 
Cushing, nor did any pass them on to others more dev otedlv But great as w as 
Dr Halsted’s influence, still greater although along different lines, w as that of 
William Osier It was Osier’s friendship, encouragement, inspiration, and helpful 
criticism, that doubtless fanned the flame which m its infancy perhaps needed 
just this tvpe of kindling 

After a long term residency m genual surgerv at Hopkins Dr Cushing went 
abroad m 1900-1901, and spent what hi has termed “The happiest and most 
profitable year of my life ” This vear was passed in two physiological labora- 
tories, that of Professor Kronecker in Berne, and with Sherrington m I ivf rpool 
It 1* significant that m the former he w as engaged upon a problem of intracranial 
pressure, and in the latter he assisted m mapping out with the electric current 
the motor cortex m anthropoids Significant too is his own remark regarding 
the pursuit of these problems upon which he worked ‘ undistracted bv the re 
sponsibihties of patients, with no thought awake or asleep, bevond the single 
problem in hand ” Larh evidence this, of that power of conci ntration which was 
among his greatest faculties 

Returning to Johns Hopkins he once more joined Halsted’s staff and started 
as an assistant in surgery in the medical school During the next ten \ ears he 
advanced to the rank of associate professor, and m 1912 was called to Boston as 
Moseley professor of surgery at Harvard and surgeon in chief to the newly 
finished Peter Bent Bngham Hospital In these positions he worked and taught 
until the retiring age of 63, and then in 1933 he accepted the chair of Sterling 
professor of neurology at Yale University In this chair, Emeritus after 1937, 
and as director of studies m the history of medicine he remaint d until his death, 
October 7, 1939, almost exactly six months after his 70th birthday 

These are the bare chronological facts What was the harvest of the years - * 
first, and foremost as he would have it, let us look at Harvev Cushing the surgeon 
Haying become thoroughly trained in general surgery, and doubtless fired by 
his investigative experiences upon the brain m animals he had conceived the 
idea of developing neurological surgerv as a specialty upon his return to Balti- 
more in 1901 Furthermore he had s< en as an interne the inadequacy and hope 
les'ness of operations upon the brain as carried out at that time— a small trephine 
opening by the surgeon at a point on the patient s skull indicated bv a neurologist 
'-and of course no lesion found Of this he say s ‘ 1 o ev erv onlooker the only 



St/RG! K\, G\\FCOIOG\ AM) 0 USTF 1 RICS 

will edify you to know that it is on the familiar subject of the pituitary bod> and 
its disorders— and I promise ne\er to do the like again * Promise indeed' 
It merely showed that some promises are better broken than kept The mono 
graph appeared in 1012 and was admittedly the last word upon all that was then 
known concerning the pituitary It not only incorporated the fundamental and 
classical investigations of Dr Cushing and his associates in the Hunterian I ab- 
oratory at Hopl ms on the phv siology of the hypophysis but contained an imp<y 
mg array of case reports and operations upon tumors of the gland thus 
establishing bev ornl doubt the operability of these tumors and the benefits deny ed 
thereby In the succeeding twenty years his interest in the pituitary continued 
unabated, frequent important papers and monographs appearing on this subject 
finally in 1932 he described a syndrome associated with basophilic adenomas 
of the gland and this has become known as Cushing s disease 

But other fields in neurological surgery and Us allied problems were tilled 
vigorously as his three hundred and more published articles and monographs 
so patently testify Practically all represent important contributions His ' Sur 
gerv of the Head m Keen s System in 1908 was the standard of Us day Tumors 
of the \ er u I cushats and the Sy ndrome of the Cercbclloponlile A ngle vy as published 
as a monograph in 1017 This was revolutionary It placed the surgery of these 
benign tumors on a reasonably safe surgical basis for the first time and offered 
a means of giv mg most of his patients relief of s\ mptoms for prolonged periods 
With Dr Ptrcival Bailey in iq.6 he published A Classification of the Tumors of 
the Glioma Group on a Iltstogcneltc Basts anth a Correlated Study of Prognosis 
This was the first attempt by anyone to bring order out of chaos in this largest 
clas of brain tumors and to gam some knowledge of their natural history 
Important studies w ith other collaborators on distortions of the visual fields m 
various types of brain tumor, and a series of studies largely with Dr Lewis H 
Weed on the cerebrospinal fluid and its pathways came out from time to time 
between iqj i and 1921 Almost all the varied forms of brain tumors were dealt 
with individually but more than all others the meningiomas Finally, in * 9 o^ 
in collaboration with Dr Louise Eisenhardt his last and largest scientific mono 
graph was published This was, Meningiomas Their Classification, Regional 
Beha tour Lift Pits tors and Surgical End Results One other monograph should 
be mentioned namely Intracranial Tumors A oles upon a Senes of Tito Thou 
sand l enjied Cases 01 ith Surgical Mortality Percentages Pertaining Thereto This 
summary of his life s w ork w ith brain tumors appeared in 1932 the 3 ear m v bich 
he retired from surgical work These results stand today unequalled and un 
approached by those of any other 

It is obviously impo-sible in a short memorial of this kind to do more t an 
mention briefly a few of the highest points in a life which was so full and of such 
varied activity Dr Cushings twenty years at the Brigham Hospital were 
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much adulation with such an equable air almost of ignoring it ” The same was 
true when his friends gathered to do him honor on his 6oth hirthdaj at which 
time the Archi es of Surgery published a special number as a rcstschnfi containing 
articles by nearly all of his pupils and associates Again, on lus 70th birthday 
m April just passed, the Harvey Cushing Society, a group of workers in neuro 
logical fields, held their annual meeting in New Haven and were his hosts on 
this occasion The “Chief” w as in excellent form and seemed perhaps in as good 
health as he had been in recent years, better in fact than he had been during his 
first couple of j ears in New Haven when he had suffered severe pain in his legs 
from a combination of artenal diseases Throughout the summer he was actively 
writing but died suddenly on October seventh from coronary occlusion His 
burial was in Cleveland, the home of his bo>hood from which as he said, “time 
and distance could never wholl) wean us ” We think of him, however, in his last 
>ears happily ensconced in his old alma mater, working and writing among his 
books stimulating as ever to the faithful friends, pupils, and associates around 
him in an atmosphere which was wholl) congcm il 
Harvev Cushing will be remembered as an inspiring leader, a man who aimed 
at perfection in all things and attained it m great measure bj hard work, simpli 
city of life and 1 capacit) for taking infinite pains To these he added a highly 
imaginative intellect and unusuall) keen powers of observation He had to a 
magnificent degree the crusading spirit and combative vigour neecssat) to force 
his view s upon a reluctant and traditionall) conservative profession” Or, as 
he puts it in a different wa> No idea is wholl v new, what ts new is getting people 
to adopt it and to act upon it ’ Thus he was able to “ripen Jus time ” 

‘ their fruits > c shall know them ’ Gilbert Horrax. 
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T HE elaborate wort, Yodoxenlntulograjiaf vn 
which Carrillo discusses a relatively circum 
scribed held of neurological diagnosis has been 
prepared tti 4 parts The first division deals w lth the 
general fundamentals of the procedure with em 
phasis on the lack of precision in the ordinary symp 
tomatology of tumors of the posterior fossa Fine 
topogr iphical diagnosi can be of great benefit to the 
surgeon Chapter III presents a review of neurosur 
gical methods of diagnosis, comparing the results and 
possibilities of each method for the localization of 
the surgical lesions of the posterior fo«$a There is 
a long discussion on the relative value of air and of 
ltpiodol as contrast media m ventriculography and 
a comparison of lipiodol with thorotrast The au 
thor s technique of mdoventiiculography is dis 
cussed in great detail A number of anatomical and 
experimental methods are described and a mass of 
statistics are offered 

The second part deals with lodoventnculographic 
svmptomatolog> The various normal and patho 
logical hndings of the aqueduct of Silviua and of the 
third and fourth \ entrides are discussed in consider 
able detail, in fact, all the possible alterations of the 
structures of the posterior fossa are adequately han 
died Serial roentgenograms are recommended 
The third part deals with lodoventnculographic 
syndromes for the various tumors and diseases 
The fourth and final section emphasizes the value 
of todoventnculography m surgery of the posterior 
fossa The author is of the opinion that no surgeon 
w ho w ishes to proceed conscientiously should operate 
on the posterior fossa without first practicing lodo 
ventriculography This method facilitates the differ 
enttal diagnosis from supratentorial lesions, localizes 
the level of the tumor within the posterior fossa, and 
excludes the existence of a disease not associated with 
tumor formation 

The author s work is based on more than 550 ca^es 
undoubtedly the largest senes of its kind m the 
world James T Case 


TN Tie Prtncip'ei and Practice of Ophthalmic Sur 
gery* Spaeth has given American ophthalmology 
a complete text on the surgery of the eye Ophthal 
mofogy is considered as a branch of internal medi 
cme, having a definite surgical aspect 
The work is a thoroughly practical guide to the 
surgery of the eye The chapters devoted to the 
essentials of reconstructive ophthalmological plastic 


_ ‘ Yot)0vEtft»icmj3GB«.rtA (Rosa Posterior) Bv Dr Ramon Camllo 
Buenos lifts Frascoli y Biait 1937 
*Tbe fatfaPiES aso Practice or Ophthalmic Scrcert By 
Edmund B ipaslh M D Phdiddplui Lea a Fehtger 1939 


surgery are especially complete and well illustrated 
This is due to the author s extensive experience in 
this special field and will be found most valuable 
The text on keratoplasty has been written bj Dr 
Ramon Castroviejo, and that on gomotomy by Dr 
Otto Barkan 

Diagno is and surgical treatment are included in 
each group of operations A discussion of the patho 
logical conditions and the methods of examination 
necessary for the proper diagnosis are also given 
Not only the author s procedure but certain other 
generally approved methods are included The lllus 
trations are profuse and most are excellent This 
book is probably the most extensive and exhaustive 
work on ophthalmic surgery produced m the English 
language and n» earnestly recommended to all prac 
ticing ophthalmologists SajiuflJ Meyer 


^pHE many recent advances in the management of 
i gonorrhea ate recorded in the third edition of 
Gonorrhea tn the Male and Female* which is a com 
plete revision of the second edition of this work The 
test is divided into 3 parts one devoted to male m 
fections one to female infections and a section on 
the medical profession and gonorrheal control 

The foundation for study of gonorrhea in the male 
is laid m a clear anatomical and histological picture 
fhe influence of the histological structure on an 
initial infection and defense processes and that of 
anatomical structure on drainage has been carefully 
considered Particularly interesting in the section on 
the gonococcus is the information regarding the ther 
mai death point of the organism especially m rela 
Uon to the use of hyperthermia in the treatment of 
gonorrhea The difficulties of diagnosis in gonorrhea 
are reiterated, and methods of culture, fixing, and 
staining are outlined One entire chapter is devoted 
to the consideration of urethral discharges other than 
those due to gonorrhea 

A conservative attitude toward the results obtain 
able with sulfanilamide is assumed, this conclusion 
being drawn from tabulation of the results of manv 
workers The author divides his sulfanilamide pa 
ttents into 3 groups those who are absolutely cured, 
those who become earners of the disease, and those 
who w ere unaffected b v the drug The dangers in the 
use of the drug are presented both from the stand 
point of toxicity and particularly from the earner 
state often produced by sulfanilamide The neces 
sity of local treatment m conjunction with S uUan 
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ilamide js emphasized There is much logical infor 
matwn on treatment methods of anterior urethritis 
posterior urethritis and all of the complications 
both common and rare and furthermore some ad 
vance information is presented on sulfanilamide de 
rivatues 

As in the second edition the study of female gon 
orrhea is made analogous to that of male infection 
and the influences of anatomy and histology are 
stressed Recommendations for treatment are di 
vided into acute subacute and chronic stages and 
vulvar cervical and tubal zones There is consider 
able information on the hormone treatment of vagi 
nit is in female children 

In his consideration of the relations of the medical 
profe ston to gonorrheal control Dr 1 elouze tabu 
iates incidence of the disease the attitude of the pro 
fe mod treatment bv pharmacists influence of pros 
titutton venereal dispensaries and the ideas of the 
genera! public on this disease He is careful to pre 
sent both sides of the picture where governmental 
control and the private phjsician are concerned All 
tn all this is a well written scientific contribution 
wbith has brought Us subject matter up to dale 
Harry C ttvtR 


A SOMEWHAT unconventional viewpoint of the 
problem of angina and disease of the coronary 
arteries is presented by Miller in Angina Pectoris* 
Dr Miller s concepts may be suggested by a para 
graph in his definition ' To our mind it is an over 
simplification to look upon acute coronary occlusion 
and upon non coronary angina pectoris as entirely 
separate entities While clinical features seem to be 
somewhat different m each instance there ate more 
than enough common factors pointing to a common 
general phj siological (autonomic) reaction Me 
prefer therefore to consider angina pectoris a par 
oxysrnal upheaval of central origin and this whether 
the individual has normal or abnormal coronary ve 
sels Excepting the sequela: of cardiovascular dam 
age the tram of events following a sudden coronary 
occlusion is but one form of this paroxysmal up- 
heaval 

In explanation of this concept the author presents 
3 large number of charts which are concerned with 
the innervation of the heart and aorta and their coo 
neelions with the spinal cord and brain There is 
considerable doubt as to whether the author pro 
vides sufficient evidence to substantiate his belief 
CavtrvCEY C Maher 


T HE latest contribution of Dr Georges Tort 
raann who is a recognized teacher and clinician 
from the loiversitv of Bordeaux and who has -con 
ducted special courses both in Trance and in the 
l sited States for many years is A Treatise on Ike 
Surgical Technique of Otorhinolaryngology ^ It is a 
text on the operative technique of all pba es of oto 
rhinoiarj ngology and is the re ult of a request from 
his many students and follow er» for an English Irans 
lation of hi» surgical procedures He has set down 
simply and systematically the procedures used by 
him in his graduate teaching-, at the Tondu Hospital 
and has attempted to make his work a spoken* 
one that is a repetition of that which his students 
hear him saj each da) in the operating room 

The text of 675 pages is complete yet simple clear 
and concise with a minimum of extra phraseology so 
common m man> urgical treati cs 1 he paper js of 
good qualitv with appropriate binding Illustrations 
are numerous 475 iq number and include photo 
graphs of operating rooms as well as setups on surgi 
cat trays and tables Many of the illustrations are 
mv aluable such as the mastoid operation given step 
by step 

Men other than otolaryngologists will find the 
book valuable The plastic surgeon can find helpful 
hints m doing nasal surgery and the general surgeon 
will find many useful suggestions regarding the ad 
ministration of local anesthetics Undoubtedly the 
book covers the field thoroughly and to the re 
viewers knowledge it is the only complete one 
volume edition in the English language 

John T Deceit 
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A COMI LETE subject and author index of ail the 
publications of the American Roentgen Rav 
Societ) is to be found in Consolidated Indices* This 
society was organized tn 1900 and lor a number of 
jcirs the papers read at its annual meetings were 
published m the form of transactions In 1906 this 
society began publishing an official journal known 
as the American Quarterly of Roentgenology The 
name of the journal was changed lit 1915 to the 
Imencan Journal of Roentgenology which was 
published as a monthly journal with one volume a 
jear until 1913 when the title was changed to the 
American Journal of Roentgenology and Radium 
Therapy issued monthly and in two volumes a year 
This volume represents the first attempt to compile 
a comprehensive index covering all these pubiica 
lions , . 

The erv ices of Dr George II Smith were secured 
to deal with this mass of material The excellence 
of the Indues 1* proof that he has accomplished this 
task in a praiseworthy manner Transactions of the 
society the original articles editorial biographical 
and historical sketches and abstracts of both domes 
tic and foreign journals have been indexed both a 
to subject and author The author index is 0 ar 
ranged that papers appear in chronological order s 
to j ear volume and page Dr Smith states m the 
introductor) note that the subject index is as an 
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such indices must be, a compromise The ideal index 
designed to meet every need of the user •would be 
far too detailed and voluminous to be practical The 
period of time covered by the indices (1903-1937) 
corresponds precisely to the period covering the m 
ception and growth of the roentgen raj and radium 
A reasonable adjustment between the ideal and the 
practical has been accomplished 
The American Roentgen Ray Society and the 
publisher are to be congratulated upon presenting 
to the medical world a complete index of its entire 
publications This v olume will be a most useful and 
time saving addition to every medical library as well 
as to the personal library of all radiologists and 
phj sicians interested in the use of the roentgen raj 
and radium Earl E Barth 


I N the revised and enlarged second edition of 
Light 1 herapy 1 Krusen presents chapters on the 
history physics, and sources of therapeutic light 
on the need for more accurate selection of thera 
peutic rajs, physiological action, technique of ap 
plication, forms of administration, and the indica 
tions for light therapj There are then 10 concise 
chapters on the indications for ultra violet radiation 
in various diseases The final chapters are on the 
indications for luminous heat and infra red radia 
tion contraindications to light therapj, and the 
dangers and limitations of this t j pe of therapj This 
excellent monograph is well printed and illustrated 
and can be recommended highly to those interested 
in light therapj John S Coulter 


A DEFINITE need exists for competent sum 
manes of the present status of physical treat 
ment The author of The 1938 Year Book of Physical 
Therapy 1 has given a competent summary of the 
recent literature pertinent to this subject and he is 
to be congratulated on his excellent work 
The first part presents the material relating to new 
developments in basic research and the practical 
applications ol the various phjsical energies The 
second part considers the present status of clinical 
usage of these phj sical agents in the various depart 
ments of medicine and surgery Electrotherapy 
artificial fever therapy, light therapy, hj drotherapy, 
balneotherapy and climatotherapy mechanotherapy 
and phj sical education are considered but x ray and 
radium, because they have become established as a 
separate medical specialt j , are omitted 
This book fills a definite gap in medical literature 
as it contains a convenient source of information on 
the recent progress in the use of phj sical agents as 
adjuncts to medicine and surgery 

John S Coulter 


J HE author of Clinical Roentgenology of the 
I Digcstue Traci ? has endeavored to cover every 


m3 \ea* Book or Physical Therai-v Edited by Richard 
KoUcs M D Chicago The V ear Book Publishers 1938 

^ 0E n T .? E! ' 0L0G y, °.T THE Djcksmve Tract By lUunce 
Feldman, M D Baltimore W ilkarn V. ood i. Co 1938 


phase of the gastro intestinal tract in a comprehen 
sive and concise manner and to compile all this 
material in one book He has succeeded admirably 
Throughout the volume Dr Feldman discusses not 
only the roentgenological considerations of disease 
of the gastro intestinal tract but also the clinical 
surgical, and pathological aspects As an example of 
this manner of presentation in the chapter devoted 
to duodenal ulcer, which covers nearly 30 pages, the 
author discusses historical phases and etiological 
aspects, anatomy, pathology , roentgen findings both 
direct and indirect, and technique This systematic 
correlation of the clinical and roentgenological find 
ings of the various diseases greatly enhances the 
value of the book Heretofore this has been accom 
plished only in an incomplete manner 

The book contains r,oro pages, 358 illustrations, 
and 179 tables With a few exceptions, the repro 
ductions of roentgenograms are in the negativ e form 
These are clear, well chosen, and instructive Tables 
containing statistical data are used generously and 
to good advantage throughout the book The 
author has covered an enormous amount of literature 
as attested by nearly 6 pages of references at the end 
of the chapter on gastric ulcer A similar reference 
list appears at the end of all 220 chapters Roentgen 
technique is discussed whenever pertinent 

The subject matter has been divided into the fol 
lowing sections esophagus, stomach duodenum, 
small intestines colon, hernia, appendix, gall blad 
der, pancreas, and miscellaneous Within each 
section a chapter is devoted to each affection of that 
particular organ The discussion of the stomach, for 
instance, is divided into 51 chapters Every phase 
of the stomach has been covered in a comprehensive 
and concise manner The author stresses the im 
portance of the association of the roentgenological 
study with the clinical aspects of the diseases of the 
gastro intestinal tract In this manner he has 
presented the importance of the diagnostic value of 
the roentgen study 

The book will be appreciated particularly by 
roentgenologists and gastro enterologists but is 
recommended to any student or physician who 
wishes to learn more about the diagnostic roent 
genology of the digestive tract The book is well 
written, is characterized by its completeness and is 
recommended without reservation EarlE Barth 


AS in previous years, The 1938 } ear Bool of 
Radiology* presents the same excellent, concise 
yet adequate review of the literature dealing with 
radiology The articles selected for review from the 
literature have been wisely chosen The editorial 
comments appearing at the end of selected reviews 
enhance the value of the book A very interesting 
biographical article on the life of Roentgen by Dr 
Glasser is reprinted almost in its entirety 
The publisher is to be congratulated on the ex 
cellence of the reproductions The appearance of 

. ‘The 1933 Yeas Book of Radiology Diagvosis Edited by Charles 
A Waters it p and VVhitmer B Firor MD Therapeutics Edited 
Iac.i93S Kaplan B Sc iID aK **° The Year Book Publisher 
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illustrations a page or more from the article is some 
what annoying but is no great distraction Radio 
logical diagnosis is divided into the following 
sections osseous system skull sinuses and mas 
toids soft tissues glandular sj stem respiratory 
system cardiovascular system gastrointestinal 
system genito urinary svstem, obstetrics and gyne 
cology nervous system technique and teaching and 
principles of practice Radiotherapeutics is handled 
in a similar manner Sections are devoted to biologv 
phvsics radiation in the various special fields such 
as neurology ophthalmology dermatology oto 
laryngology chest breast gastrointestinal tract 
gynecology genito urinary sy stem bone conditions 
and radiation injuries 

Although there have been no startling new dis 
covenes the reviews indicate a continued expansion 
in the field of usefulness of the roentgen rav The 
rotary kvmograph thoracic ‘ senoscopy ’ and the 
improved lanunagraph arc worthy of note One is 


impressed with the vast amount of research which 
is being done throughout the world on cancer in an 
effort to ascertain the etiological factors From the 
reports made on observations with supervoltage 
x ray therapy one gathers the impression that the 
results while hopeful do not warrant the reptace 
ment of the usual 200 kilovolt unit procedure The 
author has expressed the situation verv aptly as 
follows 1 xpericnce has shown that clinical kill 
not mere increased voltages makes for more cutes 
Radiation is rapidly gaining more and more favor 
in the treatment of infections as well as other benign 
lesions 

As the reviewer has stated in previous years 
The 1 ear Book of Radiology should be one of the 
most valuatle books in the radiologist s library The 
volume will be of interest to any physician who 1 
desirous of acquainting himself with the recent 
advances which have been made in radiology 

L'akl E Lt ABTir 
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